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FOREWORD
EPA’S INVESTIGATION OF ASBESTOS-CONTAMINATED VERMICULITE

The Environmental Protection Agency has conducted sampling of vermiculite products,
primarily those used in gardening, to determine if products currently on the market contain asbestos,
and if so, whether consumers are at risk from using these products. To evaluate the risk posed by
compounds such as asbestos, EPA needs to determine if the contaminant is present in certain
products and also whether people come in contact with sufficient quantities to cause harm. Asbestos
poses a risk to people if fibers become airborne and are inhaled into the lungs. As described in more
detail below, and in the accompanying reports, the results of this investigation indicate that the
potential exposure to asbestos from vermiculite products poses only a minimal health risk to
consumers, although workers may face more serious risks.

Vermiculite is produced from mined ore and is used in agricultural and horticultural products
as well as in insulation and construction applications. As a first step in the process, the Agency
purchased and began testing a limited number of vermiculite products available in garden stores in
the Seattle area to determine if they were contaminated with asbestos. Sixteen products were tested
using widely-recognized standard protocols and asbestos was detected in five of them. However,
only three of these contained enough asbestos to allow EPA to quantify the percentage of asbestos
reliably.

To determine whether the asbestos fibers in these three products could become airborne and
present a potential exposure hazard during use, EPA's Seattle office placed the products into a glove
box, a small, enclosed metal box with gloves, and handled them as they would during normal use.
EPA collected and analyzed air samples, and determined that one of the products tested generated
relatively high levels of asbestos. This finding prompted the Seattle office to recommend that
consumers refrain from using that particular vermiculite chemical packaging material. This product
is apparently no longer available to consumers at garden stores.

EPA then decided to expand the scope of its analysis, to include additional vermiculite
products available nationally, and to calculate the risk posed in cases where airborne asbestos fibers
were detected during product handling. The Agency, through its expert contractors, purchased and
analyzed 38 products from around the country and detected asbestos in 17 of them. Of these, only
five contained quantifiable levels of asbestos. EPA scientists, along with the contractors, then
conducted two simulated consumer use scenarios. One simulation was performed indoors in a “still
air” environment (a 10'x10'x10' enclosure) in an attempt to represent consumer use in a small garage
or greenhouse. The other simulation was performed outside in open air.

As described in the attached report, there is a lot of variability in the observed results. In
some cases, one sample of a product indicated the presence of asbestos while another did not. This
variability is likely due to a number of factors including the following: (1) the asbestos content of the
vermiculite products appears to be very close to the technological limit of detection, so one test
might detect the presence of asbestos while a second one would not; (2) only a very small portion
(0.01 grams) of each product is actually viewed under the microscope, although individual bags may



contain up to several cubic meters; (3) the bagged product is not homogeneous; (4) different
processing facilities use different dust removal techniques; (5) there are differences in the asbestos
content of vermiculite ore from different mines; and (6) asbestos content varies throughout the
vermiculite deposits in each mine.

The results of this investigation indicate that consumers face only a minimal health risk from
using vermiculite products at home or in their gardens. Vermiculite may, however, present more
serious risks in an occupational setting, where the duration and frequency of exposures are likely to
be significantly greater. EPA is concerned about potential occupational exposures and has provided
this report to OSHA to assist that agency in evaluating the hazards to workers from vermiculite.

To further reduce the low risk associated with the occasional use of vermiculite products
during gardening activities, EPA recommends that consumers:

. Use vermiculite outdoors or in a well-ventilated area.
. Avoid creating dust by keeping vermiculite damp during use.
. Avoid bringing dust into the home on clothing.

Although EPA does not endorse the use of any particular product, consumers may choose to

use:

. Premixed potting soils, which ordinarily contain more moisture and less vermiculite than pure
vermiculite products and are less likely to generate dust.

o Soil amendment materials other than vermiculite, such as peat, sawdust, perlite, or bark.

The following reports describe the sampling and analysis of vermiculite products conducted
by EPA. The first attachment is the report of the sampling conducted by EPA’s Seattle office. The
second is the report of the national sampling performed for EPA by its contractor, Versar, Inc.
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REGION 10 INVESTIGATION OF ASBESTOS IN VERMICULITE

EXECUTIVE SUMMARY

In January 2000 the Environmental Protection Agency Region 10 office in Seattle,
Washington, began testing a limited number of lawn and garden products that contain vermiculite
to see if these products were contaminated with asbestos. The investigation was prompted by
calls from citizens who became concerned after reading a series of articles in the Seattle
Post-Intelligencer about asbestos contaminated vermiculite. Many callers specifically asked if
vermiculite products currently sold in the Seattle area contained asbestos, and if consumers could
be exposed to asbestos when using these products.

Sixteen different products containing vermiculite were purchased at Seattle area retail
stores. The products selected were available either regionally or nationally. Samples from the
products were analyzed using two different types of microscopes. Five of the products were
contaminated with asbestos.

Three of the five products that contain measurable amounts of asbestos underwent further
testing. EPA investigators worked with these products in a confined area to simulate how a
typical consumer might use them, while air monitoring samples were taken. This was done to
determine whether asbestos present in the vermiculite could become airborne during use and
possibly expose the consumer to asbestos. One of the three asbestos-contaminated products
tested by Region 10 released asbestos fibers into the air. The other two products tested did not.

The results of the EPA Region 10 investigation show some vermiculite products currently
on the market contain asbestos. The amount and types of asbestos found in the vermiculite
products tested by Region 10 varies. Because consumers have no way of knowing which
vermiculite products contain asbestos and which do not, EPA Region 10 recommends that
consumers follow basic precautions to reduce potential exposure to asbestos when handling
vermiculite.
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INTRODUCTION

Vermiculite is the name of a mineral that has been mined commercially in the United
States since the early 1920s. Vermiculite is often found with other minerals including various
forms of asbestos. There are four active vermiculite mines in the United States. A fifth mine in
Libby, Montana, closed in 1990, but ore may have been shipped from the mine until 1992.!

The Libby mine, formerly owned and operated by the W.R. Grace and Company, was
known to contain deposits of fibrous tremolite asbestos. Between 1980 and 1991 there were
several studies conducted for or by the Environmental Protection Agency dealing with sampling
and analysis of vermiculite, the potential for exposure to asbestos through consumer and
occupational use of vermiculite, and possible health effects associated with exposure to asbestos-
contaminated vermiculite. These studies indicated that other vermiculite mines in the United
States may also be contaminated with asbestos.?

In November 1999 the Seattle Post-Intelligencer published a detailed series of articles
about the vermiculite mine in T.ibby, Montana, and the miners and their families who died or
became ill from exposure to asbestos in the vermiculite ore.> As a result of these articles EPA
Region 10 received numerous calls from citizens who feared they might have been exposed to
asbestos while working with vermiculite or from having it as insulation in their homes. Many
callers specifically asked if vermiculite from the Libby mine is still being sold, whether the
vermiculite insulation in their homes presents a health hazard, and whether vermiculite from other
mines that is currently sold is also contaminated with asbestos.

These calls were referred to the Investigation and Engineering Unit (IEU) of the Office of
Environmental Assessment. IEU investigators routinely receive tips and calls from citizens with
environmental concerns or complaints, and conduct follow-up investigations. Because of the
nature and volume of calls, the IEU began an investigation to see if vermiculite products currently
sold in the Seattle area contain asbestos and, if so, could the asbestos present in those products
become airborne during use.

The investigation had three distinct phases. In Phase I, investigators gathered information
about vermiculite by reviewing available literature and conducting interviews. This information
was used to help design the sampling and analytical protocols used in subsequent phases. In

lus. Geological Survey, Vermiculite Minerals Yearbook, 1990. Michael I. Potter
2 See references 5,8,9, and 10

% Andrew Schneider, Senior National Correspondent, (November 18, 1999). “Uncivil Action: A town left
to die”, Seattle Post-Intelligencer. p.1 Section A
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'REGION 10 INVESTIGATION OF ASBESTOS IN VERMICULITE

Phase 11, investigators purchased sixteen different vermiculite products, took samples from each
product, and had the samples analyzed to see if asbestos was present. Those products that were
found to contain measurable amounts of asbestos went through additional testing. In Phase III,
investigators simulated the use of the contaminated products in a contained area while taking air
monitoring samples, and had those samples analyzed to see if asbestos present in the bulk material
became airborne during use.

PHASE 1

During Phase I geologists with the Region 10 Office of Environmental Assessment
assisted IEU investigators in identifying historical and technical literature about vermiculite mines
and potential for asbestos contamination at those mines. The documents reviewed by IEU
investigators are listed in the references section of this report. Region 10 geologists are also
investigating the feasibility of using various analytical methods to trace vermiculite in consumer
products to the mines from which it originated.

PROPERTIES OF VERMICULITE

Vermiculite is defined as a hydrated magnesium-aluminum-iron sheet silicate mineral of
various compositions.” After vermiculite ore has been mined and crushed, it is sized and sorted,
at which point it becomes known as vermiculite concentrate. The concentrate is shipped to
processing plants, where it is expanded or exfoliated by heating it in a furnace to temperatures
ranging between 1,600 to 2,000 degrees Fahrenheit.> After exfoliation its appearance is similar to
a small, brown, accordion-shaped granule.

Vermiculite is resistant to combustion. Un-exfoliated vermiculite is used in various
manufacturing processes including gypsum wallboard, paper products, coatings and cinder blocks.
Exfoliated vermiculite is absorbent and lightweight. It is used in fireproofing, insulation, as a
carrier for agricultural chemicals, as an ingredient in lawn and garden products, as a packaging
material and as an underlayment for swimming pools.

Vermiculite deposits are found in similar geologic settings around the world. Many
contain asbestiform minerals as contaminants. There are four active vermiculite mines in the
United States. T'wo are located in the Enoree district of South Carolina, one in Louisa County
Virginia, and one in Dillon, Montana. Previous geological studies, cited in references 3, 4, and 5
of this report, have established that all four of these mines contain asbestiform minerals.

4 Vermiculite, Bureau of Mines Bulletin #675, 1985

* Vermiculite Association, hitp:/vermiculite.org/aboutvermiculite.htm (2/9/00)
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PROPERTIES OF ASBESTOS

Asbestos is the name given to six different types of fibrous minerals that occur naturally in
the environment.® The technical names for the six types of asbestos are listed in the Code of
Federal Regulations.” Asbestos minerals are divided into two major groups - serpentine and
amphibole, which differ from each other both physically and chemically.®! The minerals in both
groups are made up of fibers that vary in length and diameter. The amphibole group includes
fibrous actinolite and tremolite, which are commonly associated with vermiculite as naturally
occurring contaminants.

Asbestos has been mined for use in many types of manufactured products, including
roofing and flooring materials, cement board, brake and transmission components, gaskets, pipe
insulation, and heat-resistant fabrics. In these manufactured products asbestos is deliberately
added as an ingredient.

Adverse health effects associated with exposure to asbestos have been known for many
years. During the twentieth century the link between asbestos exposure and chronic respiratory
disease has been clearly established. Inhalation of asbestos fibers has been shown to cause
asbestosis, and can lead to increased risk of lung cancer and mesothelioma.’

The Environmental Protection Agency and the Occupational Safety and Health
Administration are the two primary federal agencies that have promulgated regulations designed
to reduce potential exposure to asbestos in the environment and in the workplace. Additional
regulations have also been developed by state and local governments for the same purpose.

SUMMARY OF INTERVIEWS

Since the media coverage about asbestos in vermiculite began in November 1999, EPA
Region 10 has received dozens of calls from citizens around the country, who were concerned
that they might have been exposed to asbestos while working with vermiculite products, Calls
came from hobby and professional gardeners, a hospital technician who uses vermiculite in
prosthetic devices for children, several laboratory workers, people who installed vermiculite

6 Toxicological Profile for Asbestos, ATSDR, Atlanta, GA

7 40 CFR Part 61 Subpart M section 61.141 “Asbestos means the asbestiform varieties of serpentine
(chrysotile) riebeckite (crocidolite), cummingtonite-grunerite, anthophyllite, and actinolite-tremolite.”

8 Asbestos NESHAP Inspection and Safety Procedures Workshop, Student Manual, APTI Course, Second
Edition (Revised 1999)

9 Toxicological Profile for Asbestos, ATSDR, Atlanta, GA
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REGION 10 INVESTIGATION OF ASBESTOS IN VERMICULITE

insulation in their attics, construction workers who used vermiculite, and former employees of
vermiculite expansion plants. Many of the callers were from the Pacific Northwest, but some
were from as far away as Florida, Tennessee, and Michigan. Callers described how they used
vermiculite and discussed their specific health concerns. The information collected from the
callers was important to help understand how vermiculite is processed and how individuals handle
products that contain vermiculite. A summary of the information provided by these callers is
included in Appendix 1 of this report.

PHASE 11

Phase II of this investigation was designed to identify vermiculite products available to
consumers through retail outlets in the Seattle metropolitan area, and to determine if the products
selected for analysis are contaminated with asbestos. This was a limited study that looked at a
relatively small number of products. The study was not statistically based. The information
collected in Phase II was intended to help determine which products warranted further testing in
Phase III, and to provide the rationale for future statistically based studies.

BULK SAMPLES OF VERMICULITE PRODUCTS

IEU investigators visited nine retail stores in the Seattle metropolitan area that sell lawn
and garden products. Sixteen different vermiculite products were selected from store shelves and
purchased. The selection was based on available products. There was no attempt made to target
specific brands or manufacturers. Seven of the products contained vermiculite as the primary
ingredient. The nine other products were potting soils that contained vermiculite as well as other
ingredients. One of the sixteen products selected was Zonolite Chemical Packaging Vermiculite,
which while labeled for use as a packaging material, was offered for sale to consumers in two
different retail stores for home gardening use.

Prior to taking samples from the sixteen products, IEU investigators examined the
different analytical methods used to analyze bulk materials for asbestos content. After
consultation with Region 10 quality assurance staff and the microscopists who would later analyze
the samples, IEU investigators made the decision to analyze bulk samples using a bulk test
method for determination of asbestos in building materials.™

The sixteen vermiculite products were delivered under chain of custody to the Manchester
Environmental Laboratory (MEL), located in Port Orchard, Washington, where they were
sampled under a fume hood to prevent possible release of asbestos fibers. The samples were

19 Method for the Determination of Asbestos in Bulk Building Materials, EPA600-R-93-116, Research
Triangle Institute, July 1993
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analyzed at MEL using stereo microscopic examination to determine homogeneity and preliminary
fiber identification. Polarized light microscopy (PLM) was used to determine the optical
properties of fibers and provide qualitative identification of suspect fibers. Samples were also
analyzed at Lab/Cor, Inc. in Seattle, WA, using transmission electron microscopy (TEM) to
positively identify and quantify the amount and type of asbestos present in the samples.

Three different groups of samples were taken from the sixteen products. MEL analyzed
the first and second set of samples as rinsed residues. MEL did not analyze a third set of samples.
Lab/Cor, Inc. analyzed the first and second set of samples it received as dust or particulate. The
third set of samples sent to Lab/Cor, Inc. were analyzed as rinsed residues. The technique of
preparing rinsed residue samples for analysis is described in the following section of this report.

The first group of samples were taken using an EPA technique for sampling dry products
in bags.!! These samples were intended to be representative or typical of the vermiculite product
in the containers (bags). For this group of samples a hollow plastic tube approximately one inch
in diameter was inserted diagonally through a hole in each bag, and cross sections of the contents
were drawn out of the plastic tubes into new clean 4-ounce glass jars. For larger bags a stainless
steel tube was used to remove the vermiculite from the bag. The jars containing the vermiculite
products were labeled with laboratory sample numbers and EPA custody seals were placed over
the lids of the containers. The samples were handled under standard chain of custody and
submitted for analysis. One set from the first group of samples was sent to MEL for analysis, the
other set was sent to Lab/Cor, Inc. Both MEL and Lab/Cor, Inc. received a quality assurance
duplicate of two of the sixteen products. The bags of product from which the samples were taken
wete marked with laboratory sample numbers and stored in a locked sample custody area at
MEL. ‘

The second group of bulk samples was taken from three of the vermiculite products
(Whitney Farms Vermiculite, Zonolite Chemical Packaging Vermiculite, and Therm-O-Rock
Vermiculite) that were shown to be contaminated with asbestos during analysis of the first group
of samples, For this group of samples approximately one to two quarts of vermiculite were taken
from the bottom of the bag after it had been moderately shaken. The vermiculite was separated
through a series of USA Standard Testing Sieves (size No.10 and No.35) so a sample of the fine
material at the bottom of the bag could be segregated from the larger particles of vermiculite.
The fines were collected in a pan at the bottom of the lower sieve and transferred into new, clean
2-ounce glass jars. Duplicate samples from the three products were delivered to both the MEL
and Lab/Cor, Inc. under standard chain of custody and submitted for analysis. Quality assurance
samples in the form of field duplicates were collected for two of the products. Cole’s Cactus Mix
was not included in this group because other components of the mix made it difficult to sift.

1 pesticide Product Enforcement Manual 1994 Chapter on Sampling
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REGION 10 INVESTIGATION OF ASBESTOS IN VERMICULITE

The technique used for the second group of samples was designed to isolate and analyze
the fines that accumulate in the bottom of the bag. This was done to see if asbestos detected in a
bag of vermiculite was evenly distributed throughout the bag or was present in higher
concentrations in the lower fractions of the bag. These samples were not intended to be
representative of the contents of the bag as a whole.

A third set of samples was prepared by MEL for Lab/Cor, Inc. MEL split the rinsed
residue samples from group two, which consisted of samples taken previously from Whitney
Farms Vermiculite, Zonolite Chemical Packaging Vermiculite, and Therm-O-Rock Vermiculite.
This set of samples was analyzed by Lab/Cor, Inc. using TEM.

Bulk Sample Preparation and Analysis performed by the Manchester Environmental
Laboratory™

MEL analyzed bulk samples using a rinsed residue technique intended to isolate and
identify asbestos in vermiculite. To prepare the rinsed residue, a 40 ml sub-sample of vermiculite
was placed into a beaker. The vermiculite was rinsed with 80 mI of deionized water in an attempt
to wash any loose asbestos fibers from the vermiculite matrix. After the vermiculite floated to the
surface, 7 ml of water was extracted from the bottom of the beaker using a syringe and was
injected into a crucible. The crucible was covered and placed in a drying oven at 68° centigrade
for two to three days until all the water had evaporated. The residue that remained in the bottom
of the crucible was then scraped out and placed onto a microscope slide and a drop of 1.605
refractive index oil was added. Any remaining residue was scraped into a small vial for possible
future use.

Using a Nikon Opti-Phot Pol microscope at 400X magnification, the sample was scanned
for the presence of fibers with an aspect ratio greater than five to one (5:1). Cleavage fragments
were not counted as fibers because many are too small to see and positively identify using PLM.
Straight, needle-like fibers that were identified as possible actinolite/tremolite fibers were checked
for diagnostic optical properties such as angle of extinction, sign of elongation, and central stop
dispersion staining. If asbestos was found, a determination of "PNQ" (Present Not Quantified) or
“TRACE?” (a trace of the subject parameter was present) was reported. Rinsed residues of
positive samples were sent to Lab/Cor, Inc. for confirmation using TEM analysis.

12 Sugan B. Davis, laboratory technician - microscopist, Washington Department of Ecology
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REGION 10 INVESTIGATION OF ASBESTOS IN VERMICULITE

Tremolite fiber in Whitney Farms Vermiculite viewed by PLM*

B Sample number 54205. Fiber is 20 to 22 microns in length
14 Sample number 54203. Fiber is 10 to 15 microns in length

8



REGION 10 INVESTIGATION OF ASBESTOS IN VERMICULITE

Bulk Sample Preparation and Analysis performed by Lab/Cor, Inc.

For each sample of vermiculite collected by IEU investigators, Lab/Cor, Inc. took
sub-samples from at least three randomly selected areas within that sample. The sub-samples
were weighed (Raw Material Weight) on an analytical balance (0.1 milligram sensitivity), ashed in
a muffle furnace at 480° Centigrade to remove the organic component, and weighed again (After
Ash Weight). After a brief dissolution of the acid soluble component in concentrated hydrochloric
acid, the suspension was immediately diluted in about 20 ml of 0.2 micron (um) - filtered
deionized water, and filtered through a dry pre- weighed 0.1 micron poly-carbonate (PC) filter.
After drying, the filter was weighed again (After Hydrolysis Weight) and processed using a
preparation technique described in a draft EPA report entitled “Methodology of the Measurement

of Airborne Asbestos by Electron Microscopy”.!

The samples were coated with a thin film of carbon in a vacuum evaporator. After
dissolution of the filter debris in 1-methyl-2-pyrrolidinone, the sample was placed on a 200 mesh
copper TEM grid and examined under a Philips 410 transmission electron microscope equipped
with energy dispersive x-ray spectroscopy (EDAX PV9800 X-ray analyzer). Samples were
scanned at magnification of approximately 500X using an accelerating voltage of 100KV. The
magnification was increased to 10,000X to identify any smaller asbestos fibrils (a small, slender
fiber) that might be present.

TEM analysis was used for confirmation of particulate morphology as viewed at high
magnification. Electron diffraction was used to identify mineral structure and energy dispersive
spectroscopy (EDS) was used to provide chemical composition of particulates. After
confirmation of the principal mineral type by diffraction and EDS, a visual estimate of the
concentration of asbestos relative to non-asbestos was determined. Fibers of any length with an
aspect ratio of at least 5:1 and proper chemistry were counted as asbestiform regulated mineral
types. Cleavage fragments may have been identified as asbestiform regulated mineral fibers in this
analysis.

The first PLM analysis of samples taken from bags of four products, Scotts Vermiculite,
Whitney Farms Vermiculite, Zonolite Chemical Packaging Vermiculite, and Therm-O-Rock
Vermiculite, revealed traces of asbestos. The initial TEM analysis of two duplicate samples
obtained from a bag of Zonolite Chemical Packaging Vermiculite revealed the product contained
0.56% and 0.47% asbestos. Analysis of a sample obtained from the bag of Coles Cactus Mix
contained 0.45% asbestos. The types of asbestos detected by using both PLM and TEM belong

15 John Harris, LAB/COR, Inc., Seattle, Washington

16 Yamate, G., S.C. Agarwall, R.D. Gibbons, I'TT Research Institute, “Methodology of the Measurement
of Airborne Asbestos by Electron Microscopy.” Draft report, US EPA Contract 68-02-3266, July 1984
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to the amphibole group and were reported specifically as either tremolite or actinolite. Copies of
the results of PLM analysis of bulk samples from the MEL are included in Attachment 1. Copies
of the results of TEM analysis of bulk samples by Lab/Cor, Inc, are included in Attachment 2.

The second set of samples taken from material that had settled to the bottom of the bags
of Zonolite Chemical Packaging Vermiculite and Therm-O-Rock Vermiculite revealed a higher
concentration of asbestos than the initial samples taken from the upper parts of the same bags.
Using TEM analysis the sifted samples of Zonolite Chemical Packaging Vermiculite contained
1.88% asbestos, the sample of Therm-O-Rock Vermiculite contained 0.33% asbestos.

The rinsed residues of Zonolite Chemical Packaging Vermiculite and Therm-O-Rock
Vermiculite were analyzed using both PLM and TEM. Tremolite fibers were identified by PLM,
but were not quantified due to limitations of magnification. These same residues were sent to
Lab/Cor, Inc. for TEM analysis. Analysis of the residue sample of Therm-O-Rock Vermiculite
using TEM revealed 0.30% asbestos. Analysis of duplicate quality assurance samples of Zonolite
Chemical Packaging Vermiculite using TEM revealed 0.10% and 2.79% asbestos. This illustrates
the apparent variability in concentrations of asbestos that can exist in splits of the same sample.

ORIGIN OF ASBESTOS CONTAMINATED VERMICULITE PRODUCTS

Zonolite Chemical Packaging Vermiculite was produced from ore from the W.R. Grace
mine in Libby, Montana, which closed in 1990."” Therm-O-Rock West obtains vermiculite ore
from the W.R. Grace mine in Enoree, S.C., and from a mine in South Africa, and processes the
ore into the finished product sold as Therm~O-Rock Vermiculite,”® L&L Nursery Supply, Inc.,
which formulates Cole’s Cactus Mix, uses Therm-O-Rock Vermiculite in its products that contain
vermiculite."”

SUMMARY OF ANALYSIS OF BULK SAMPLES

Sixteen vermiculite products currently available for purchase by consumers in the Seattle
metropolitan area were examined for asbestos content using two different types of microscopic
analysis, PLM and TEM. Three products contained measurable amounts of asbestos using TEM
analysis: Zonolite Chemical Packaging Vermiculite, Therm-O-Rock Vermiculite, and Cole’s
Cactus Mix. Four of the sixteen products sampled contained trace amounts of asbestos using
PLM analysis: Zonolite Chemical Packaging Vermiculite, Therm-O-Rock Vermiculite, Scott’s

17 Telephone conversation with William Corcoran, W.R. Grace and Company, April 4, 2000
18 Telephone conversation with Ron Dobkin, owner, Therm-O-Rock West, lFebruary 24, 2000

¥ Interview with Dan Froli, general manager, L&L Nursery Supply, Inc., Fife, WA, February 18, 2000

10
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Vermiculite, and Whitney Farms Vermiculite. Asbestos was observed in Zonolite Chemical
Packaging Vermiculite and Therm-O-Rock Vermiculite using both PLM and TEM. The
analytical results for bulk samples are summarized in Table 1 on the following page.

The Region 10 investigation showed that bulk samples taken from vermiculite are not
homogeneous. Concentrations of asbestos in vermiculite vary between products and within
samples taken from the same product. The asbestos may also stratify and concentrate on the
bottom of the bags of vermiculite during shipping, storage, and handling. Sampling methods and
sample preparation can affect whether asbestos is found and what concentration is measured.
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Warning statement on the back of a bag of Zonolite Chemical Packaging Vermiculite
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TABLE 1
PRODUCTS SAMPLE # PLM PLM TEM TEM TEM
Group 1 Group 2 Group 1 | Group2 Group 3
Sifted Residue Sifted Sifted Residue

Shultz Vermiculite, 8 qt. 54202 ND ND
Professional Jiffy Mix 54208 ND ND
Potting Soil, 8qt.
Sam’s Choice Professional Potting | 54209 ND ND
Soil, 10 ib.
Black Gold Vermiculite, 12 qt. 54200 ND ND
Therm-O-Rock, 4 cubic ft. 54207 Trace ND ND 0.33% 0.30%
Scotts Vermiculite, 8 gt. 54204 Trace ND
Whitney Farms Vermiculite, 4 qt. | 54203 Trace ND ND ND ND
Black Gold Seedling Mix 54216 ND ND
Country Cottage Professional Seed | 54215 ND ND
Starter, 8 qt.
Zonolite Chemical Packaging 542058 Trace PNQ 0.56% 1.88% 0.10%
Vermiculite, 19 ib. 54200- QA Trace 0.47% 2.79%
Scotts Progro Professional 54217 ND Nb ND
Potting Mix, 25 qt.
Coles Vermiculite 54201 ND ND
Coles African Violet Mix, 4 gt. 54213 ND ND
Coles Cactus Mix, 4 qt. 54214 ND 0.45%
Coles Lighthouse Plant Mix, 8 qt. 54210 ND
Schultz Seed Starter 54211 PNQ ND

54212- QA | ND ND
Zonolite (bag #2) 104200 ND ND

ND none detected
PNQ present but not quantified
QA quality assurance
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PHASE 111

Once the analysis of bulk samples identified which vermiculite products contained
asbestos, the next step was to determine if the asbestos in the vermiculite could become airborne
during use and present a potential exposure hazard for individuals who work with the asbestos-
contaminated vermiculite. Multiple tests were conducted using the three vermiculite products
that had been found to contain measurable quantities of asbestos as determined by TEM analysis.
Each product was subjected to simulated use that was typical of how a consumer might handle the
product. Air monitoring samples were taken during the simulations.

All analytical data presented in the air monitoring section of this report was generated by
Lab/Cor, Inc., which is accredited through the National Voluntary Laboratory Accreditation
Program (NVLAP) administered by the Department of Commerce under the National Institute of
Standards and Technology (NIST).” NVLAP accreditation certifies that the laboratory has met
an established level of competence. It does not guarantee the accuracy of the analytical results.

COLLECTION OF AIR MONITORING SAMPLES

To determine what activities would be simulated, IEU investigators considered
information provided by citizens reporting how they used various products, the purpose for which
the product was intended, and a study conducted by the W.R. Grace and Company that was
provided to the Consumer Product Safety Commission on April 1, 1980.2' A copy of the letter
from E. S. Wood, Executive Vice President of W. R. Grace & Co. Industrial Chemicals Group to
the United States Consumer Product Safety Commission with attached report entitled User
Exposure to Fibrous Tremolite in Vermiculite Consumer Products dated April 1, 1980 is included
in Attachment 3.

There are several protocols that can be used for analyzing air samples to determine the
number of asbestos fibers present in a volume of air. IEU investigators conducted a literature
search to become familiar with various analytical methods. The final decision on what
methodologies to use for analysis of air samples taken during Phase III was based on consultation
with an industrial hygienist from the Washington State Department of Labor and Industries,
Region 10 quality assurance staff, and the analysts at Lab/Cor, Inc.

20 NVLAP criteria are published in the Code of Federal Regulations (CFR, Title 15, Part 285)

21 1 etter from E. S. Wood, Executive Vice President of W. R, Grace & Co. Industrial Chemicals Group to
the United States Consumer Product Safety Commission with attached report entitled User Exposure to
Fibrous Tremolite in Vermiculite Consumer Products dated April 1, 1980
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REGION 10 INVESTIGATION OF ASBESTOS IN VERMICULITE

The primary method selected for analyzing air monitoring samples taken during Phase III
is the National Institute of Occupational Safety and Health (NIOSH) method 7402% which is used
to determine levels of asbestos in ambient air in the workplace. For comparison, a second method
was selected which is used to monitor levels of asbestos in schools under the Asbestos Hazards
Emergency Response Act (AHERA). The AHERA method? is described in the Code of Federal
Regulations (CFR). Both methods are used to analyze for asbestos fibers or structures that
become captured in air filters that are connected to air monitoring pumps. The air monitoring is
conducted for a set period of time while pumps draw a predetermined volume of air through the
filters. After successful sampling and analysis, the number of fibers per cubic centimeter of air can
be determined. A comparison of the two methods is shown in Table 2.

TABLE 2

Comparison of NIOSH method 7402 and AHERA method.

Method Filter Size Yolume of Air Counting Rules
NIOSH 7402 0.45to 1.2 ym 0.5 to 16 liters per > 5.0 pm in length
: minute > 3:1 aspect ratio
AHERA < 045 pm >1 liter per minute > 0.5 pum in length
> 5:1 aspect ratio

In Phase III IEU investigators simulated the use of Coles Cactus Mix as a potting soil, the
use of Zonolite Chemical Packaging Vermiculite and Therm-O-Rock Vermiculite in preparation
of a potting soil, and the use of Zonolite Chemical Packaging Vermiculite in packing laboratory
samples. The Zonolite Chemical Packaging Vermiculite was tested as a component of potting soil
because EPA observed this product being sold at two Seattle area stores that sell retail garden
supplies. '

The simulated use of vermiculite products was conducted in a work space inside a
stainless steel Kewaunee Scientific Equipment (KSE) glove box. The workplace dimensions were
approximately 4 feet long by 3 feet high with a depth of 21 inches at the top and 27 inches at the
bottom. The glove box is equipped with a front glass viewing panel and fluorescent lighting
allowing observation of the work area.

22 Asbestos by TEM, NIOSH Manual of Analytical Methods, Fourth Edition, 8/15/94
2 Asbestos-Containing Materials in Schools, 40 CFR Part 763, sub-part E
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REGION 10 INVESTIGATION OF ASBESTOS IN VERMICULITE

Kewaunee Scientific Equipment glove box equipped with air-monitoring cassettes

The product use simulations and air sampling took place between February 15, 2000, and
April 14, 2000. In some of the product use simulations the air filters became overloaded with
dust and particulate matter during air monitoring. Because of this overloading, the analytical
methods used for samples collected under the NIOSH 7402 and AHERA protocols had to be
modified to include indirect sample preparation as outlined in the “Methodology of the
Measurement of Airborne Asbestos by Electron Microscopy.”

This modification has the potential to disrupt and fragment fibers, possibly resulting in a
higher number of structures or fibers per cubic centimeter than were originally present. It was
understood that the indirect sample preparation could affect the fiber count. However, during the
initial stages of the investigation, it was essential to determine whether asbestos had been released
into the air. Precise quantification would be determined later through adjustment of the duration
of sampling and the flow rate of the air monitoring equipment.

During project simulations based on the NIOSH method 7402 protocol, the ambient air
over the work space was monitored with two calibrated Gilian Hi Flow pumps attached with
Tygon tubing to 25 mm Zefon air monitoring cassettes with 0.8 pm mixed cellulose ester (MCE)
filters, The air monitoring cassettes were suspended inside the glove box approximately 18 inches
above the surface of the work area to simulate the breathing zone of an average person. Air
samples were collected during simulations at durations between 15 and 30 minutes, with the
pumps set to draw approximately 1 to 3 liters of air per minute. The different durations and flow

24 See footnote 16
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rates are allowed by the NIOSH method 7402 to provide optimum loading of the filter cassettes.
To adjust the sampling duration, some of the air filters used during monitoring at the différent
durations and flow rates were viewed under PLM to determine if the filters were overloaded.

For tests using the AHERA protocol, the ambient air inside the glove box was monitored
using two calibrated Allegro Industries High Volume Sampling Pumps attached with Tygon
tubing to 25 mm Zefon air monitoring cassettes with 0.45 pum MCE filters. Air samples were
collected during simulations for 100-minute durations with the pumps set to draw approximately
11 liters of air per minute.

Pumps were calibrated with either a Gilian “Buck” Calibrator or a Gilian “Gilibrator”
calibration device. The flow rate for each pump was recorded before and after each sample was
collected. The average of before and after values reported to the laboratory was written on the
labels placed on the air monitoring cassettes and documented on the chain of custody forms.

Prior to conducting project simulations, a work space background sample was collected
between testing of each different product to determine if the work area was contaminated with
particulate or asbestos fibers from the previous test. Also, quality control samples of the air
monitoring cassettes and field blanks taken outside the glove box were obtained for quality
assurance. A high efficiency particulate arrestance (HEPA) vacuum and damp cloth was used to
clean the work space in the glove box between tests to remove any possible asbestos fibers
between tests involving different products.

The activity that simulated potting plants involved emptying a container of soil into a
plastic tub and manipulating the soil to break up clods. The soil was placed in 10 plastic 4~ inch
pots at several intervals. Next the pots were emptied back into the plastic tub and the work space
was cleaned by sweeping loose spilled soil into a pre-cleaned dust pan and placing it back into the
plastic tub. This simulation was run three times for 30 minutes and once for 100 minutes.

To simulate the preparation of potting soil, IEU investigators mixed 50% vermiculite and
50% peat moss. Bulk samples of the peat moss were analyzed and determined not to contain
detectable asbestos fibers. The remainder of this simulation was similar to the previous simulation
of potting plants. This simulation was run two times for 30 minutes and once for 100 minutes
using the Zonolite Chemical Packaging Vermiculite, and three times for 15 minutes using Therm-
O-Rock Vermiculite.

Vermiculite is used by laboratories around the country to pack chemicals and hazardous
material samples for shipping. The vermiculite cushions jars to keep them from breaking and
absorbs spillage if the containers leak during shipping. To simulate packing laboratory samples,
four 8-ounce glass jars were placed into a stainless steel pan and covered with vermiculite. This
simulation was repeated for durations of 30, 20, and 15 minutes.

16
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Sample preparaﬁon and Analysis performed by Lab/Cor, Inc.”

For the NIOSH method 7402 wsing TEM, samples were collapsed with acetone, and
etched in a low temperature plasma etcher to remove the top surface of the filter and other
organics. The samples were coated at high vacuum with a thin layer of carbon, placed on 200
mesh copper grids and allowed to dissolve in acetone until cleared of filter debris. The 200 mesh
copper TEM grids were examined under a Philips 410 transmission electron microscope equipped
with EDS. Air samples were scanned at magnification of approximately 990X using an
accelerating voltage of 100KV, The magnification was increased to 10,000X for structure sizing.
The NIOSH method 7402 counts structures or fibers if they are greater than 0.25 pym in diameter
with a minimum aspect (length to width) ratio of 3:1 and a length greater than 5.0 pm.
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EDS Spectra used to verify the elemental composition of an actinolite fiber
collected during simulated use of Zonolite Chemical Packaging Vermiculite

An indirect analytical technique was applied to overloaded samples collected using
NIOSH and AHERA protocols. The analysis was conducted in accordance with the draft method
done under contract 68-02-3266 for EPA, July 1984 entitled “Methodology of the Measurement
of Airborne Asbestos by Electron Microscopy.”?

% John Harris, LAB/COR, Inc., Seattle, Washington
26 See footnote 16
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The sample filters were removed from sampling cassettes and placed into clean sonication
dishes. After washing out each cassette cowl with particle-free, deionized water, the supernatant
fluid was combined with each filter, placed in a sonication dish, and gently sonicated to release the
particulate from the filter. After brief sonication, aliquots were drawn from the supernate and
filtered onto 0.22 pm MCE filters. Samples were coated at high vacuum with a thin layer of
carbon, placed on 200 mesh copper grids, and allowed to dissolve in acetone until cleared of filter
debris. The 200 mesh copper TEM grids were examined under a Philips 410 transmission
electron microscope equipped with EDS. Air samples were analyzed at a screen magnification of
approximately 17,621X using an accelerating voltage of 100KV. The sizing of grid openings was
performed on the microscope at a magnification of approximately 550X. Counting rules for the
draft method were modified to match the AHERA counting rules more closely. This method
allows structures greater than 0.5 pum in length with substantial parallel sides and an aspect ratio
of 5:1 to be counted.

Before any air monitoring samples were taken using vermiculite products, quality
assurance, quality control and work area background samples were collected and analyzed. None
of these samples showed the presence of asbestos. This was an important part of the air
monitoring procedure because it showed the work area and the filters used were free of asbestos
to begin with, .and there no cross contamination of the work area occurred when switching from
one product to another.

No asbestos fibers were detected when air samples collected during the simulated use of
Coles Cactus Mix and Therm-O-Rock Vermiculite were analyzed. Using the indirect method of
analysis, asbestos was detected in air samples collected when Zonolite Chemical Packaging
Vermiculite was used to simulate the preparation and use of potting soil and for sample packing.

Subsequent air monitoring samples were taken when Zonolite Chemical Packaging
Vermiculite was used to simulate packing samples. The flow rates and sample times were
reduced to avoid overloading the filters and allow for direct analysis under the NIOSH 7402
protocol. These air samples were run for 15 to 20 minutes at flow rates of 1 to 2 liters per minute
and were repeated four times. The results of analysis ranged from 0.16 to 0.95 asbestos fibers per
cubic centimeter of air. Complete results and supporting data for the air monitoring portion of
this project are included in Attachment 4.
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SUMMARY OF ANALYSIS OF AIR MONITORING SAMPLES

Three products were subjected to air monitoring during simulated use in a confined area.
Two of the products, Cole’s Cactus Mix and Therm-O-Rock Vermiculite, did not release
airborne asbestos fibers during simulated use. The third product, Zonolite Chemical Packaging
Vermiculite, did release airborne asbestos fibers during simulated use and therefore presents a
potential for exposure to asbestos. Tables 3 and 4 summarize the results of analyses of air
monitoring samples taken while simulating use of Zonolite Chemical Packaging Vermiculite in
preparing and using potting soil and for packing samples.

Because of this potential for exposure to asbestos, EPA Region 10 advised consumers not
to use Zonolite Chemical Packaging Vermiculite until further statistically based testing could be
performed. EPA Region 10 also advised consumers to follow three basic precautions when
working with products that contain vermiculite in order to reduce potential exposure to asbestos:
1) use vermiculite outdoors; 2) keep vermiculite damp to avoid generating dust; 3) avoid bringing
dust from clothing into the home.

CONCLUSIONS
. Five vermiculite products tested during the Region 10 investigation contained asbestos.
. One asbestos-contaminated vermiculite product tested by Region 10 released airborne

asbestos fibers when subjected to simulated use.

. Consumers have no way of knowing which vermiculite products are contaminated with
‘ asbestos and which are not.

. Analysis of asbestos-contaminated vermiculite products revealed a wide degree of
variability in the amount and types of asbestos present in the samples.

. The variability of analytical results demonstrates a need for additional statistically based
studies using more sensitive sampling and analytical methods.

19



REGION 10 INVESTIGATION OF ASBESTOS IN VERMICULITE

Actinolite fibers in Zonolite Chemical Packaging Vermiculite viewed by SEM?’

Tremolite fiber in Zonolite Chemical Packaging Vermiculite viewed by SEM

271 Scanning electron microscope
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TABLE 3
ANALYTICAL METHOD: Methodology of the Measurement of Airborne Asbestos
by Electron Microscopy. (draft method)
PRODUCT: Zonolite Chemical Packaging Vermiculite
Sample # Date Description Results of Analysis

Potting Soil Preparation - AHERA Protocol

| 74216 2/16/2000 | Pump #3, 11.0 liters/minute for 100 minutes, Indirect analysis. 0.847 structures per cc

74217 2/16/2000 | Pump #4, 11.0 liters/minute for 100 minutes, Indirect analysis. 0.564 structures per cc

Potting Soil Prep - NIOSH 7402 Protocol

104201 3/7/2000 | Pump #1, 2.8 liters/minute for 30 minutes, Indirect analysis 0.202 structures per cc
104202 3/7/2000 Pump #5, 2.8 liters/minute for 30 minutes, Indirect analysis 0.373 structures per cc
104205 3/7/2000 Pump #1, 2.8 liters/minute for 30 minutes, Indirect analysis 0.380 structures per cc
104206 3/7/2000 Pump #5, 2.8 liters/minute for 30 minutes, Indirect analysis 0.080 structures per cc

Sample Packaging Simulation - NIOSH 7402 Protocol

104209 3/8/2000 Pump #1, 2.9 liters/minute for 30 minutes, Indirect analysis 6.960 structures per cc

104210 3/8/2000 Pump #5, 2.9 liters/minute for 30 minutes, Indirect analysis 8.170 structures per cc

cc = cubic centimeter
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TABLE 4

ANALYTICAL METHOD: NIOSH 7402

PRODUCT: Zonolite Chemical Packaging Vermiculite
Sample # Date Description Results of Analysis

Sample Packing Simulation

154000 4/11/2000 Pump #5, 2.0 liters/minute for 20 minutes, direct analysis. 0.344 fibers per cc
154001 4/11/2000 Pump #1, 1.5 liters/minute for 20 minutes, direct analysis 0.352 fibers per cc
154002 4/11/2000 Pump #1, 1.5 liters/minute for 15 minutes, direct analysis 0.342 fibers per cc
154003 47/11/2000 Pump #5, 2.0 liters/minute for 15 minutes, direct analysis 0.160 fibers per cc
154008 4/1372000 Pump #1, 1.0 liters/minute for 15 minutes, direct analysis 0.702 fibers per cc
154009 4/13/2000 Pump #5, 1.0 liters/minute for 15 minutes, direct analysis 0.477 fibers per cc
154010 4/13/2000 Pump #1, 1.0 liters/minute for 15 minutes, direct analysis 0.249 fibers per cc
154011 4/13/2000 } Pump #5, 1.0 liters/minute for 15 minutes, direct analysis 0.948 fibers per cc

cc = cubic centimeter
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Appendix 1

Summary of Interviews

A registered nurse from Tennessee said vermiculite is used routinely in southern states as
an underlayment for swimming pools. She recently watched a crew install a pool in her backyard,
and noticed they were coated with vermiculite dust. None of the workers wore respiratory
protection. The dust drifted into her home and got onto her furniture. She said she intended to
take samples of the dust, and had already purchased a HEPA filtered vacuum cleaner to eliminate
dust that might be contaminated with asbestos.

A technician from a local children’s hospital was has used vermiculite for years to make
orthotics and prosthetic devices. She was concerned because the material safety data sheet from
the manufacturer clearly stated the vermiculite came from the W.R. Grace and Company mine in
Libby, Montana. The technician surmised that asbestos from the Libby vermiculite could have
contaminated the work area where children are fitted for prosthetics and where employees spend
much of their time working.

A laboratory assistant from a local community college said she routinely unpacks
chemicals that arrive packed in vermiculite. This vermiculite is then saved in large bins for use in
the school’s greenhouses. She was concerned that young college-age students could be exposed
to asbestos from vermiculite both in the laboratory and in greenhouses.

The owner of a preschool in Michigan called to ask for guidance in sampling vermiculite
attic insulation. The caller said he and his wife had operated a preschool out of the building for
twenty years, and he was upset to learn that young children attending his school might have been
exposed to asbestos in the vermiculite. He subsequently took samples of the insulation and
reported asbestos ranging from non-detect to 4% by weight using TEM analysis.

An employee from the EPA Region 10 laboratory reported that samples of hazardous
materials and new chemicals arrive at the lab packed in vermiculite. He was worried that
employees at the lab could be exposed to asbestos while unpacking samples and chemicals, The
Region 10 lab subsequently decided to use alternative packaging materials when shipping, and to
specify that incoming shipments not be packed in vermiculite.

An industrial hygienist with a city park district said the district uses large quantities of

vermiculite in greenhouses. He said he intended to take air monitoring samples while greenhouse
workers were using vermiculite to see if there was any measurable exposure to asbestos.
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Two men who formerly worked in vermiculite exfoliation plants in the northwest called to
provide details about the manufacturing process. One said he suffers significant impaired lung
function and has been diagnosed with asbestosis. The other provided a report of a recent chest
x~ray showing early signs of asbestos related disease.

An employee of a large manufacturing facility in the Seattle area reported the company
made a decision around 1980 to stop accepting supplies or equipment shipped in vermiculite
because of the likelihood that the vermiculite was contaminated with asbestos. The company
decided vermiculite presented a health hazard to employees and was a “right to know” issue.

The EPA National Enforcement Investigations Center laboratory stopped using
vermiculite to ship hazardous materials nearly twenty years ago in part because of the potential
for asbestos contamination in vermiculite. Lab personnel were also concerned about the potential
for vermiculite to aerosolize and spread contaminants into the air.

A large military facility in the Seattle area reported using vermiculite for many years to
pack hazardous materials for shipment. Because of concern the employees may have been
exposed to asbestos when handling vermiculite, the employees of the shipping department were
enrolled in the medical monitoring program.

Two different contractors at a nuclear facility in the northwest reported using large
quantities of vermiculite in handling and shipping hazardous materials. Industrial hygienists from
both companies are conducting their own inquiries to determine if employees who work with
vermiculite have been or are being exposed to asbestos.

A resident of Libby, Montana, learned that Region 10 was investigating asbestos
contamination in vermiculite. On a trip to Seattle he brought samples of rocks from the mine to
for Region 10 scientists to analyze. His father and two brothers had worked at the mine, he had
not. His father died of asbestosis. His two brothers have both been diagnosed with asbestosis.
Analysis of the rock sample by the Manchester Environmental Laboratory using PLM showed the
sample was 80% tremolite asbestos by weight.®® A copy of the results of analysis follow this
appendix.

28 MEL sample analysis report for sample identified as Libby #1 collected 5/17/00
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Manchester Environmental Laboratory

Combined Final Report for Project ESD-045A

Project Code: ES-045A Collected: 1/31/00
Project Name: RETAIL HOME & GARDEN CENTERS Matrix: Solid
Project Officer: JED JANUCH Sample Number: 00054200
Account Code: 0001B10P40101C Type: Reg sample
Station Description:  BLACK GOLD VERMICULITE
Result Units Qlir
GEN
Parameter : Bulk Asbestos Analysis
Method :
Prep Method:
Analytes : *200009 Actinolile UND
*200006 Amosite UND
*200007 Anthophyliite UND
*200013 Cellulose PNQ
*200005 Chrysolile UND
*200010 Crocidolite UND
200011 Glass Fiber PNQ
*200012 Mineral Wool UND
= 200008 Tremolite UND

UOOSE200 Reg sample
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Manchester Environmental Laboratory

Combined Final Report for Project ESD-045A

Project Code: ESD-043A Collected: 1/31/00
Project Name: RETAIL HOME & GARDEN CENTERS Matrix: Solid
Project Officer: JED JANUCH Sample Number: 00054201
Account Code: 0001B10P40101C Type: Reg sarnple
Station Description:  COLES VERMICULITE
Result Units OMffr
GEN .
Parameter : Bulk Asbestos Analysis
Method
Prep Method:
Analytes  : *200009 Actinolite UND
*200006 Armosite UND
*200007 Anthophyllite UND
*200013 Cellulose PNQ
*200003 Chrysotile UND
¥200010 Crocidolite UND
*200011 Glass Fiber UND
*200012 Mineral Wool UND
*200008 Tremolite UND

Q0054201 Reg sample



5 s Manchester Environmental Laboratory
SR Combined Final Report for Project ESD-045A
Project Code: ESD-045A Collected: 1731700
Project Name: RETAIL HOME & GARDEN CENTERS Matrix: Solid
Project Officer: JED JANUCH Sample Number: 00054202
Account Code: 000IB10P40101C Type: ’ Reg sample
Station Description: SCHULTZ VERMICULITE
Result Units Olfr
GEN
Parameter : Bulk Asbestos Analysis
Method
Prep Method: .
Analytes  : *200009 Actinolite UND
*200006 Amosite UND
*200007 Anthophyllite UND
*200013 ‘Cellulose PNQ
*200005 Chrysotile UND
*200010 Crocidolite UND
20001 1 Glass Fiber UND
*200012 Mineral Wool UND
*200008 Tremolite UND

BO054202 Weg sapie
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Manchester Environmental Laboratory
Combined Final Report for Project ESD-045A

Project Code: ESD-0434 Collected: 1731/00
Project Names: RETAIL HOME & CARDEN CENTERS Matrix: Solid
Project Officer: JED JANUCH Sample Number: 00034203
Account Code: 0001B1OP40101C Type: Reg sample
Station Description:  WHITNEY FARMS VERMICULITE QT
Result Units Olfr
GEN
Parameter : Bulk Asbestos Analysis
Method
Prep Method: .
Analytes  : *200009 Actinolite UND
*200006 Amosite UND
*200007 Anthophytlis2 UND
*200013 Cellulose UND
*200005 Chrysotile UND
*200010 Crocidolite UND
*200011 Glass Fiber UND
*200012 Mineral We! UND
200008 Tremolite TRACE

DHUS1203 Reg sample
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Manchester Environmental Laboratory
Combined Final Report for Project ESD-045A

Project Code: ESD-0435 Collected: 1/31/00
Project Name: RETAIL HOME & GARDUEN CENTERS Matrix: Solid
. Project Officer: JED JANUCH Sample Number: 00054204
Account Code: 0001B10P40101C Type: Reg sample
Station Description: SCOTTS VERMICULITE QT
Result Units Qlifr
GEN

Parameter : Bulk Asbestos Analysis

Method .

Prep Method:

Analytes  : *200009 Actinolite UND
*200006 Amosite UND
£200007 Anthophyllite UND
*200013° Cellulose UND
*200005 Chrysotile UND
*200010 Crocidolite UND
*200011} Glass Fiber UND
*200012 Mineral Wool UND
*200008 Tremolite

TRACE

00034204 Rey sample
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Manchester Environmental Laboratory
Combined Final Report for Project ESD-045A

Project Code: ESD-045A Collected: 1/31/00
Project Name: RETAIL HOME & GARDEN CENTERS Matrix: Solid
Project Officer: JED JANUCH Sample Number; 00054205
Account Code: 0001B10P40101C Type: Reg sample
Station Description: ZONOLITE VERMICULITE 19LB ‘
Result Units Olfr
GEN
Parameter : Bulk Asbestos Analysis
Method :
Prep Method:
Analytes @ *200009 Actinolite UND
*200006 Amosite UND
200007 " Anthophyllite UND
*200013 Cellulose UND
*200005 Chrysotile UND
*200010 Crocidolite UND
*200011 Glass Fiber UND
*200012 Mineral Wool UND
*200008 Tremolite TRACE

00054205 Reg sample
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Manchester Environmental Laboratory
Combined Final Report for Project ESD-0454

Project Code: ESD-043A Collected: 1/31/00
Project Name; RETAIL HOME & GARDEN CENTERS Matrix: Solid
Project Officer: JED JANUCH Sample Number: 00054206
Account Code: 0001B10P40101C Type: Reg sample
Station Description: ZONOLITE VERMICULITE 19LB
Result Units Olfr
GEN
Parameter : Bulk Asbestos Analysis
Method
Prep Method:
Analytes @ *200009 Actinolite UND
*200006 Amosite UND
*200007 Anthophyllite UND
*200013 Cellulose UND
*200005 Chrysotile UND
*200010 Crocidolite UND
*200011 Glass Fiber ‘UND
*200012 Mineral Wool UND
*200008 Tremolite TRACE

00054206 Reg sample



5500

9539 37

Project Code:

Manchester Environmental Laboratory

Combined Final Report for Project ESD-045A

ESD-045A Collected: 1/31/00
Project Name: RETAIL HOME & GARDEN CENTERS Matrix: - Solid
Project Officer: JED JANUCH Sample Number: 00054207
Account Code: 0001B1OP40101C Type: Reg sample
Station Description: THERMO ROCK 4 CUBIC FT
-Result Units Olfr
GEN
‘Parameter : Bulk Asbestos Analysis
- Method
Prep Method:
Analytes : *200009 Actinolite UND
*200006 Amosite UND
*200007 Anthophyllite UND
*200013 Cellulose UND
*200005 Chrysotile UND
4200010 Crocidolite UND
*200011 Glass Fiber UND
*200012 Mineral Wool UND
*200008 Tremolite TRACE

00054207 Reg sample



5450

9:59:37

Project Code:
Project Name:
Project Officer:
Account Code:
Station Description:

Manchester Environmental Laboratory
Combined Final Report for Project ESD-045A

ESD-045A Collecteds 1731700
RETAIL HOME & GARDEN CENTERS Matrix: Solid

JED JANUCH Sample Number: 00054208
0001B10P40101C Type: Reg sample

PROF. JIFFY MIX 8QT

Result Units Qlfr
GEN

Parameter’” : Bulk Asbestos Analysis

Mothod

Prep Method:

Analytes  : *200009 Actinolite UND
*200006 Amosite UND
*200007 Anthophyllite UND
*200013 Cellulose . PNQ
*200005 Chrysotile UND
*200010 Crocidolite UND
*200011 Glass Fiber UND
*200012 Mineral Wool UND
¥200008 Tremelite UND

B0O34208 Rew sample



S0

G927

Manchester Environmental Laboratory

Combined Final Report for Project ESD-0454

Project Code: ESD-045A Collected: 173100
Project Name: RETAIL HOME & GARDEN CENTERS Matrix: Solid
Project Officer: JED JANUCH Sample Number: 000354209
Account Code: 0001B10P40101C Type: Reg sample
Station Description:  SAMS COICE POTTING SOIL
Result Unlts Olfr
GEN
Parameter : Bulk Asbestos Analysis
Method
Prep Method:
Analytes  : *200009 Actinolite UND
*200006 Amosite UND
*200007 Anthophyllite UND
¥200013 Cellulose UND
*200005 Chrysotile UND
*200010 Crocidolite UND
*200011 Glass Fiber UND
€200012 Mineral Wool UND
*200008 Tremolite UND

DUNAL209 Rew sitnple



3300

PRI

Project Code:

ESD-045A

Manchester Environmental Laboratory
Combined Final Report for Project ESD-045A

Collected: 1731700
Project Name: RETAIL HOME & GARDEN CENTERS Matrix: Solid
Project Officer: JED JANUCH Sample Number: 00054210
Account Code: 0001B10P40101C Type: Reg sample
Station Description: COLES HOUSE PLANT MIX :
Result Units Olfr
GEN
Parameter : Bulk Asbestos Analysis
Method )
Prep Method: .
Analytes  : *200009 Actinolite UND
*200006° Amosite UND
*200007 Anthophyllite UND
*200013 Cellulose PNQ
*200005 Chrysotile UND
*200010 Crocidolite UND
*200011 Glass Fiber UND
©*200012 Mineral Wool UND
*200008 Tremolite UND

00054210 Reg sample



5500 Manchester Environmental Laboratory
959:27 Combined Final Report for Project ESD-045A
Project Code: ESD-045A Collected: 1/31/00
Project Name: RETAIL HOME & GARDEN CENTERS Matrix: Solid
Project Officer: JED JANUCH Sample Number: 00054211
Account Code: 0001B10P40101C Type: Reg sample
Station Description: SCHULTZ SEED STARTER ‘5.4 LB
Result Units Qlfr
GEN
Parameter : Bulk Asbestos Analysis
Method :
Prep Method:
Analytes : *200009 Actinolite PNQ
*200006 Amosite UND
*200007 Anthophyllite UND
*200013 Cellulose UND
*200005 Chrysotile UND
*200010 Crocidolite UND
*200011 Glass Fiber UND
*200012 Mineral Wool UND
*200008 Tremolite UND

00054211 Rey sampie



50500

9:39:37

Project Code:
Project Name:
Project Officer:
Account Code:

Manchester Environmental Laboratory
Combined Final Report for Project ESD-045 4,

ESD-045A Collected:
RETAIL HOME & GARDEN CENTERS Matrix:

JED JANUCH Sample Number
0001B10P40101C Type:

Station Description: SCHULTZ SEED STARTER 5.4 LB

13100
Solid

1 00054212

Reg sample

Result Units Qifr
GEN

Parameter : Bulk Asbestos Analysis

Method

Prep Method:

Amalytes  : *200009 Actinolite UND
*200006 Amosite UND
*200007 Anthophyllite UND
*200013 Cellulose PNQ
*200005 Chrysotile UND
*200010 Crocidolite UND
*20001 1 Glass Fiber UND
*200012 Mineral Wool UND
7200008 Tremolite UND

00054212 Reg sample



Sos0n

RTINS

Manchester Environmental Laboratory
Combined Final Report for Project ESD-045A

Project Code: ESD-045A Collected: 1/31/00
Project Name: RETAIL HOME & GARDEN CENTERS Matrix: Solid
Project Officer:, JED JANUCH . Sample Number: 00054213
Account Code: 0001B10P40101C Type: Reg sample
Station Description: COLES AFRICAN VIOLOET MIX 4 QT
Result Units Qlfr
GEN
Parameter : Bulk Asbestos Analysis
Method
Prep Method:
Analytes  : *200009 Actinolite UND
*200006 Amosite UND’
*200007 Anthophyllite UND
*200013 Cellulose PNQ
*200005 Chrysotile UND
*200010 Crocidolite UND
*200011 Glass Fiber UND
*200012 Mineral Wool UND
*200008 Tremolite UND

00034213 Reg sample



52 500 Manchester Environmental Laboratory

9:59:37 Combined Final Report for Project ESD-043A

Project Code: ESD-045A Collected: 131700
Project Name: RETAIL HOME & GARDEN CENTERS Matrix: Solid
Project Officer: JED JANUCH Sample Number: 00054214
Account Code: 0001B10P40101C Type: Rey sample

Station Description: COLES CACTUS MIX 4QT

Result Units Qlfr
GEN
Parameter : Bulk Asbestos Analysis
Method :
" Prep Method:
Analytes @ *200009 Actinolite UND
*200006 Amosite UND
*200007 Anthophyllite UND
*200013 Cellulose PNQ
*200005 Chrysotile UND
*200010 Crocidolite UND
*200011 Glass Fiber UND
*200012 Mineral Wool UND
*200008 . Tremolite UND

GUOSA2 1 Rep varsgste



57 5/00

9:59.37

Project Code:
Project Name:
Project Officer:
Account Code:

Statlon Deseription:

ESD-045A

RETAIL HOME & GARDEN CENTERS

JED JANUCH
0001B10P40101C

Manchester Environmental Laboratory
Combined Final Report for Project ESD-043A

Collected:
Matrix:

Sample Number:
Type:

COUNTRY COTTAGE SEED STARTER 8QT

1-21 00
Solid
00054243
Reg sample

Result Units Olfr
GEN
Parameter : Bulk Asbestos Analysis
Method
Prep Method:
Analytes @ *200009 Actinolite UND
: *200006 Amosite UND
*200007 Anthophyllite UND
*200013 Cellulose PNQ
*200005 Chrysotile UND
*200010 Crocidolite UND
*200011 Glass Fiber UsD
¥200012 Mineral Wool UND
*200008 Tremolite ND

DIOSE2ES Rew conple



5500

9:59:37

Project Code:
Project Name:
Project Officer:
Account Code:

Manchester Environmental Laboratory
Combined Final Report for Project ESD-0454

ESD-0435A Collected:
RETAIL HOME & GARDEN CENTERS Matrix:

JED JANUCH Sample Number:
0001B10P40I0IC Type:

Station Description: BLANK GOLD SEEDLING MIN 16QT

1/31/00
Solid
00054216
Reg sample

Result Units Olfr
GEN

Parameter : Bulk Asbestos Analysis

Method

Prep NMethod:

Analytes : *200009 . Actinolite UND
*200006 Amosite UND
*200007 Anthophyllite UND
*200013 Cellulose PNQ
*200005 Chrysotile UND
*¥200010 Crocidolite UND
*200011 Glass Fiber UND
®*200012 Mineral Wool . UND
*200008 Tremolite UND

00US4216 Reg sample



56 500 Manchester Environmental Laboratory

9:59:37 Combined Final Report for Project ESD-045A
Project Code: ESD-045A Collected:
Project Name: RETAIL HOME & GARDEN CENTERS Matrix:

Project Officer: JED JANUCH Sample Number:
Account Code: 0001B10P40101C Type:

Station Description: SCOTTS PROGRO 25QT

/31400
Solid
00034217
Reg sample

Result Units Qlfr
GEN

Parameter : Bulk Asbestos Analysis

Method

Prep Method:

Analytes  : %200009 Actinolite UND
*200006 Amosite UND
*200007 Anthophyllite UND
*200013 Cellulose PNQ
*200005 Chrysotile UND
*200010 Crocidolite UND
*200011 Glass Fiber UND
*200012 Mineral Wool UND
200008 Tremolite UND

00054217 Reg sample



57500 Manchester Environmental L.aboratory
9:59:37 Combined Final Report for Project ESD-0454
Project Code: ESD-045 Collected:
Project Name: RETAIL HOME & GARDEN CENTERS Matrix:

Project Officer: JED JANUCH Sample Number:
Account Code: 0001B10P40LIOIC Type:

Station Description:” WHITNEY FARMS VERMICULITE - FRED MEYER

1731100
Solid

1 00054218

Reg sample

Result Units Olfr
GEN
Parameter : Bulk Asbestos Analysis
vlethod :
Prep Method:
Analytes  : *200009 Actinolite UND
*200006 Amosite UND
*200007 Anthophyllite UND
*200013 Cellulose UND
200005 Chrysotile UND
*200010 Crocidolite UND
*20001 Glass Fiber UND
. *200012 Mineral Wool UND
*200008 Tremolite UND

DOUSIZES Reg sumple



S8

(IRt R

ESD-045

Manchester Environmental Laboratory
Combined Final Report for Project ESD-045A

Project Code: Collected: 1731700
Project Name: RETAIL HOME & GARDEN CENTERS Matrix: Solid
Project Officer: JED JANUCH Sample Number: 00054219
Account Code: 0001B1OPIDI0IC Type: Reg sample
Station Description:  ZONOLITE - BURDIC FEED
Result Units Olfr
GEN
Paramefer : Bulk Asbestos Analysis
Method
Prep Method:
Analytes 1 *200009 Aclinolite UND
¥200006 Amosite UND
*200007 Anthophyllite UND
*200013 Cellulose UND
*200005 Chrysotile UND
200010 Crocido:ite UND
*200011 Glass Fiber UND
*200012 Mineral \Wool UND
=200008 Tremelizz PNQ

GROSA2T9 Rey sample



KRRt

BIESTAR

slanchester knvironmental Laboratory

Combined Finul Report for Project ESD-045A

Collected: 1/31/00

Project Code: ESD-0454
Project Name: RETAIL HOME & GARDEN CENTERS Matrix: " Solid
Project Officer: JED JANUCH Sample Number: 00054220
Account Code: 0004B1OPIOIONC Type: Reg sample
Station Description:  THERMO ROCK  CARPINITO BROS
Result Units Qifr
GEN
Parameter : Bulk Asbesios Analysis
Method .
Prep Method:
Analytes : *200009 Actinolite UND
*200006 Amosite UND
*200007 Anthophyllite UND
*200013 Cellulose - UND
*200005 Chrysotile UND
*200010 Crocidotiie UND
*20001 1 Glass Fiber PNQ
*200012 Mineral Wool UND
*200008 Tremolite UND

GOOS220 Rea sample



S45/00

Q5037

Project Code:
Project Name;
Project Officer:
Account Code:

Manchester Environmental Laboratory
Combined Final Report for Project ESD-045A

ESD-045A . Collected:
RETAIL HOME & GARDEN CENTERS Matrix:

JED JANUCH Sample Number
0001B10P40101C Type:

Station Description: ZONOLITE - CHUBBY & TUBBY

3/7/00
Solid

: 00104200

Reg sample

Result Units - Olfr
GEN

Parameter : Bulk Asbestos Analysis

Method

Prep Method:

Analytes  : *200009 Actinolite UND
*200006 Amosite UND
*200007 Anthophyllite UND
*200013 Cellulose PNQ
*200005 Chrysotile UND -
*200010 Crocidolite UND
*200011 Glass Fiber UND
*200012 Mincral Woo! UND
*¥200008 Tremolite UND

00108200 Reg sample



Attachment 2
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#r. Dale Ray . S
Consumer Product Safety Commission

Room B56-B Lam s - . ) )
Washington, D.C. 20207 . ’ o7

Dear Mr. Rays

This will conficm our conference call of March 12, 1880

in which we reviewed with ¥ou the results of testing performed

by the Censtrvection Products Division pf W. R. Grace & Co to
determine the extent of asbestiform ftremolite fiber release

associated with use of Grace vermiculits in gonsumer products,

During OuUr conversation, you reguested that we &et out the
detsils of Grace's fiber exposuvre test methodolopy and test
results and ipndicate the wnatuvre of Grace's fiber reduction
efforts, . '

As you know, tremolite is a tramp. mineral contaminant
which is associared with vermiculite and which Grace has
peen attempting to reduce to the maximum estent feasible.
Since 1970, Grace has iavested over $1% million to exrract
worthless materials and contamivants aad to reduce airborne
fiber exposure in its vermiculite mining, milling and
eipanding operations. A substantial parv of this investmenc
was associsted with the construction by Grace of a naw
vermiculite mill at its Libby, Hontana mine which uses wet
screening and okthey wet ore beneficiastion processes designed
to reduce the asbestiform tremolira contaminant sssociated
wich vermiculite.

Following startup of the mew will, in early 1975,
Grace took furrher steps to reduce tremolite contemination
by removing and disposing of selected fines which have a
higher level of contamimalion, thereby reducing the level of
contaminarion 3in fts finished ore concentrate. Since that
time, changes have been .made in the exfolistion process
equipment vsed at Grace's verwiculite expanding planrs which

wg
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process CGrace vermiculite ore for use in both cousumer and
industrial products. These changes ' provided for fucther
screening, separation, and removal of both fines and the
heavier unexpanded residudl high density material following
exfoliation both of which may contain a higher level of
asbestiform tremolite contamination thao the finished
product. By use of bag hooses and other dust [iltration
eguipment, including an airx elutriatiecn step, gdditiopal
reduction of the tremolite fiber contamination of expanded
vermiculite end product is accomplished,

Grace has taken the further step of developing 2
binding agent for its Zonolite(R) Artic TInsulatjon product
and has recently started up equipwent at all its expanding
plants to apply this binder o Attic Insulation to further
reduce dust and exposure to.asbestiform fibers during the
use of this product. '

As a result of these reductions in asbestiform trewolite
contamination, we believe. that consumer products containing
vermiculite and sold 'by Grack do not penerate unreasonable
risks for users. This has been verified by Grace's [iber
exposdtre tests of consumer producrs containing expanded
Grace vermicolice ore, All measurements were made by the
NiOSH-approved technique as set forth in 40 CFR Seaction
1910.1001, paragrephs (e} and (f), vrilizing the memhrane
filcrer method ar &400-450 X {(wagnification) (& willimeter”
objective) wirh phase contrast illumination. The vasults of
these tests were as follows:

Product Fibaers Derected
Terra-Lite(R) Vermiculite : Rone Detected
Redgi~Eacth{(R) . Nore Detected
Lightweight Fertilizer None Derected

(Scott's Turf Builder)
Zonolite Atrtic Imsulation Some f{ibers detected

.during inscallation .

The actuasl Lest protocols and results of the ctests are shown
in Annex A to this letter. No rests were perforwmed on Pool
Cushion (R}, a Grace product, whieh is vsed for protection
of the base of vinyl-lined above-ground s«wimming puols since
this use occutrs out-of-doors and, typically, involves no
more than 3 to 12 bags of vermiculite, depending on the size
of the pool. ’ ‘
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. The anly Grace- product whose use resulted io a decectable
fiber .exposuce wag Attic Insulation and, then, act low levels
only during installatien. .Tests indicate no residual fiber
release following installation, Since this product is
volikely to be used wore than two or three times during ao
entire lifectime and, then, only for exposure times whieh
would not be expected to exceed two hours in any one case,
the lifetime dosage is several ordecrs of wagnitude lower
than any promulgsted government standatd applicable to
tremolice fiber eXposuTe.

Grace Is continmuing to ewxert its best efforts to
further reduce the asbestiform tremolite contamination
assccisted with its vermiculite products to the maximum
extent feasible, For example,” beginning io Hay of this
year, a new tock and tremolire removal cictcuit should be.’

- bperational at the Libby mill. ~ This circuir is expected ro
reduce the level of tremolite coentamination in fine size
vermiculire ove by 50%. Additional researceh is underway €0
develop a similar circuit for Teduction of tremolite con-
camination in the coarser sizes of vermiculite ore used for
Jonolite Artic Insulation. One promising separation technigue
{¢ slot screening which, if successful, could teduce tremolite
contamination in the coarse ore concentrace by over 501,

We ave .rapidly. approaching a point .0f. diminishing
retutn since the amount of asbestiform tremolite contaminant
in the vermiculite ore presently shippad to che exfoliating
plants awverages only 0.5%2 on a dry weight basis, For
expanded vermiculite products, the level of contaminant 18
on avetage at or below the lovest level of reliable detects-
bilicy, 0.272 on a dry weight basis. Accordingly, the 50%
reduction Grace expects Lo achieve in the [ine otes by Hay
and, uvlrtimately, the coarse ore sizes 1is a reduction from an
already very 1low comcaminant level. With this background, it
is clear to us that the rask of further reducing the temaining
cesidual contaminaciecn dn unexpanded ore and expanded
vermiculite products will show a rapidly escalating cost in
relation to the benefits devived.
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N . -

We Ctrust that this informarien will he useful to you
in connection with the CPSG's evaluation of the asbestos
contamination issuve. . . )

Very truly yours,

E. 8§, Wood
Executive .VYice President

) . WP
Attachmenc ‘/%{5
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USER EXPOSURE TC FIBROUS TREMOLITE
IN VERMICULITE CONSUMER PROPUCTS

TEST DATA

1. TEST PROTOCOL

A. FKorticultural Prioducts :

). Consumer Use of Terra-Lite(R) Vecrmjculite(a)

(a) Mix and fill pots to simulate consumer prepacation

of a mix of 504 peat moss and 50% Terva-Lite 'vermiculite by
scooping equal volumes of materials, aut of sepavate packages
and deposibing on work sunfacél Hand mix to reasonable
uvniformity and £ill fifceen (15) 4" dismeter flower pots in
.15 minures,- Press down-to fiém-up the soil to hold the plaﬁc.

After 8 days ‘the 15 pots were brought inte tha work.
area where three sepavate procedvres ware performed. Fiber
counts were taken during esch of these thres procedures. .
Five pots were usad for each QT the three procedures.

(b) Knosk Qut and Disposal-~ To simulate the consumer

who does not inCend o revse the- seil. lInvert tﬁe pot and
rap on the working surface so tﬁac the soil dtogs aut,

Brush the mowund of so{l off the bench into a diébosal
container. Take a paper towel and wipe inside of pot so
that is is clean for rause and dispose of the paber tovel.,
In chis procedure, contents of five pots will be. disposed of
during the 15 minute test period.

(¢} ¥pnock Out and Reuse for Potting Othey Plants -

Simulate s consumet who will teuse the potting soil. Rap

o0C on workbench by hand and break up the lump of s0id o



Sent by

Sy Jellpa #TTE
make It similar to dts original free-flowing condicion.
Repeat this five times. Combine all soil into one piley

S~ - 0 ) - :
thea proceed to refill pots by scooping the material back in

and tamping it down.l’tn this 15 minute test procedu{e, five

pots will be filled.

¢d) Xnock Out and Blend wikh New Potting Seil - Simulate
a consumetr who will Slepd old with new potring soil. Rap
pot on workbench by band and break up the lump of so0il to
make it simila£ to its ariginal free-flowing condition.
Repeat procedure five times. Obtain additional potring soil

to matech the volume of the dried soil. Place pew soil on

top of the old spil-and mix together by hand. Use this mix

to fili pots. During this 15 minute test procedure, 10 pors
ate filled.

2. Coonsumer Use of Redi-Eavth{R) Porring Sojl(b)

{a) Same pth&duﬁe as 1 (a) except)substiture premiwed
Redi-earth for Terrs-Lite Verwiculite as the solil medium.

(b)~Same procedure as 1 (b).

{¢) Same procedure as 1 {(c). .

{d) Sanme procedufe as 1 {(d).

B. Consumer Use of Lightweight Ferrilizec (5)

1. Cenexral '

A five building‘aParnment complex was ;electud as the
test site. With over 100,000 sq. ft. of gra;s area, Che
site allowed aic'samplihg while fertilizing over an extended

period of rtime.

RPany U
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the spreadey hepper and fertilizing, and the otber maintaining
Log sheets, time and pump calibrations.

2. Application of Lightweight Laun Fertvilizer

s

Two sampling pump; wifth filter cassecttes locared In che
left and tright bréithing zones wers worn by the applicator
during the sampling/fertilizing periad. Theg applicator
filled the spreader hopper to within 2" of the top and
refilled when the hopper was approximately 3/4ths empty.
Using a new Model 35 Scotts spreader with gugde markers, the
applicater spresd thirreen (13) ﬁags of lawn fertilizer at
the normal coverage applicacion rate (5000 ch/bagS.

C. Consumer Installation of Vermiculite Attic InsulacSoo(d)

1. General

Vermiculite Atrcric Insulation is generally purchiased ip
quanticies of 0 - 100 bags per home to “retrofic' or "add 7
to" existing insulatico in an existing home. Seldom is
vermiculite Arcic losulation installed in mew construction.
To dersrmine consumer ¢xposucre Lo tremolite fibers, the
tollowing scries of tests by home ownets was intended te

indicate sctual exposures under a varielby of condicions.

2. Area Engineeving Samples

Engineering samples were taken as follows:

(a) Prior Lo installing vermiculite Attic Insularion,
monitor attic space for 5 - 6 houts . _

(b) Approximately Cwo mooLhs after installing insvlatioon,

monitor attic space {ar 5 - & howes.
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2+ fuuriopsueveling Vermieulite Attic Tnsulation in 2 Home

Esch test home ugilized 40 ~ 70 bags (3 cubic feet
each) of vermiculite Attic Tnsulation. The installer was
wmouitored duffngzthe placement of insulacidd.

Injrially, place 15 ~ 20 bags in the arric. The
installer poured alltbagﬂ and “leveled insulacion eith a
woaden hand sereed or one with a handle ro push insulation
back into roof eaves. Addifional bags were brought to the

attic o lots of 15 - 20 bags as requived.

NOTES:

(&) Terva-lite vermiculite is composed of expaaded #3
vermiculite ore from either Libby, Montana or Enoree, South
Carolina.

(b) Rrdi-Earth is a poctin% soil consgisting of g
mixture of 50% peat moss and 50% expanded #3 vermiculite ore
from ejcher Libby, Hontana or Enoree, South Carolina with -
plant oucrients azdded, : ;

(e) Lightweight fertilizer utilizes expanded §4 vermjcu-
lite ore [rom either Libby, Hontana or Enovee, Ssurh Carolina.

(8) aAttic Tnsulation {s composed-of expanded $1 or §2
vermiculicte ore available only from Libby, Montana.

(e) Pool Cushion which was not tested utilizes expanded
#3 vermiculire ore from either Libby, Montana or Enoree,
Sopourh Carolina. :
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<+ gwuaiopsreveling Vermiculite Attic Tnsulation in a2 Home

Esch test bome utilized 40 - 70 bags (3 cubie feor
each) of vermiculite Attic Tnsvlation. The installer was
monitored durfngithe placement of insylacich.

Injrially, place 15 ~ 20 bags {n the attic. The
installer pouread alltbags and "leveled insulation with a
woaden hand screed or one with a handle ro push iusulacion
back into voof eaves. Additional bags were brought to the

acttic in lots of 15 - 20 bags 4s required.

NOTES:

(a) Tevrs-~Lite vermjculsite is composed af expanded #3
vermiculite ore from either Libby, Montana ot Enaree, South
Carolina.

(b) Redi-Eavth is a pacting soil consisting of § |
mixture of 507 peat moss and 50% expanded $#3 vermiculite ore
from either Libby, Montana or Enoyee, Sourh Carolina with -
plant outrients added, : :

{(e) Lightweight fertilizer utilizes expanded §4 vermicu-
lite ore from either Libdby, Montana or Enoree, South Carolina.

(d) Attic Tnsulation {s compased-of expanded $1 or §2
vermiculite ore available only. from Libby, Montana.

(e) Pool Cushion which was not rested utilizes expanded
{3 vermiculire ore from either Libby, Montana or Enoree,
Sourh Carolina. :
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RESULTS (Sce “cote 1)

HORTICULTURAL ;RODUCTS (see’Nota 2) -

. Consumner Use «of Tetra-Lite Vermiculite

,

(a) Hix and P3Wd Pots

(b) Knock Out ##nd Disposal
(e) Xnoek our snd Reuse

(8) ¥nock out_sod Blend
Consuner Use «f Redi-Earth
(a) Mix_and ¥i}) i Pots

(b) Ynock Our_sad Disposal
(e) Xnock Out znd Revse

(d) Xnock Out_zd Blend

LICRTWEIGHT FEFILIZER

. Application of Jfdzhtweisht Ferrilizer

With Mont#a derived vermicolita

(08 Jallax #7088 Page 10717

Bame 1nstallation of Vermiculite Attic Insulation

1. Enginesring/Are2 Samples

Type No. Fiber Concentration (f/ce)
Heme Rome Bags . ACCic
i Before After. (see note 3)
¥ . Colonfal 55 0.03 (see note 4)  <0.01
N Cape 30 ND TEST <0.01
s Ranch 64 . <D.0l <0.01
" Colonial 70 . 0.0 <0.01

PERSONNEL, AVE. PERSONNEL, TWA
EXPOSURE (f/cc) EXPOSURE (f/cc)
South South i
Carolina HMontana. Carolina Montan
<D.29 <D. 14 <0.073 <0.035
<0.14 .14 <0.035  <D.035
<0. 14 <014 <0.035  <0.035
<P.14 <0.14 <0.03%5 | <0.035
<0.29 <0. 14 <p.073 £0.035
<D.14 <0, )4 <D. 038 <0.035
<0.14 <0.14 <D.035-— <0.035
<0.l4 <0.14 <0.03% <0.035
<0.03 <D.008
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Personnel Exposure (flccy

Bowe _%%_'E% _Ave _TdA_(see noce 5)
F . Colonial e ?.59? C a.649
N Cape D.971 0.243
s Ranchi 0 215 0.529
W Colonial W - 0.3

NOTES:

1. The symbol < (lesse than) i{ndicates no Ffihets were
observed in the counted fields., As & measure of ‘test
precision, results are reported to be less than the value
represented by one fiber if such had been detected in one of
the observed fields. :

According to NIOSRK -veports, cthe limir of reliable
detectaility fov rhis rest procedure is 0.5 f/ce exposure
sand 0.1 f/cc TWA. Values balow 0.5 f/cc exposure and 6.1
f/cec TWA ave not judged as detactable. i

2, Each test of horitcultursl produsts was tepeated -
using products made from both Libby, Montana ore and Enoree,
Sauth Carolina ovre. The Grace 'vermiculite ore usad in -
making Atcic Insulation originates from the Libby, Montana
mine as does the ore purchased by 0. M, Scott & Sons for use
in sts lightWweighr lawn fertilizer,--

3. In addition to results tabulated, rwoe addicianal
tests indicate no fibers detected in attics iasulated with
vermiculice loose £ill i0 one case six hours and ip another
case approximately nine years after {pstallation,

4, In all home attics tested, vermiculite Attic
Inosulation was added as a retrofit insulation over existing
glass, mineral wool or cellulose insulation. In home “F", 2

fiber was observed in the countied fields prior to pourting
vermiculite Attic Insulation.  Although length and aspect
ratio fell within the fiber. definition, it is believed to be
sirbarne plass fider from existing insulation. There was no
vermiculite Attic Tnsulakion in the attic when this prejob
sample was taken.
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5. In calculating the time-weipghted average (TWa)
exposure for consumers using Attic Insulation, It is assumed
that the user would work in the actjc pouring Actic Insulation
far two hours in one eight-hour wark day. Results in C. 1.,
indidste no further exposures afrer installation. The
liferime exposure and risk associated with the use of Atric
Insulatiaon iS'infinixesimally small compared to industrial
exposures since the opportunity for exposyre is vare (perhaps
twice in a liferjme) compared Lo a permicred industrial
exposure up to 2 f/ece during each eight-hour work day
throughout a working 1ifetime. Therefora, camparison of
TWAs between a rare and ponrootine axposure in the case of
Atgic Insulation and the 0SBA industrial standard of 2 f/ec
vastly overstates the potential hazard involved in the use

of Attic Insulation.
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1.0 INTRODUCTION

In 1985, EPA evaluated consumer exposures to asbestos in products (e.g., horticultural
products) containing vermiculite (Versar, 1985). The exposure assessment used analytical data for
exfoliated vermiculite from a 1982 report prepared by MRI (MR, 1982). The analytical data from
the MRI (1982) report were presented in terms of the percent asbestos in raw, beneficiated, or
exfoliated vermiculite ore. No data were provided on the asbestos content of vermiculite-containing
consumer products. A summary of the analytical results from the MRI (1982) study is provided in
Table 1. Raw ore from the Libby, Montana, mine had estimated asbestos contents ranging from 21
to 26 percent, while ore from their Enoree, South Carolina, mine had <1 percent asbestos.
Beneficiated Grade Vermiculite ranged from 0.3 to 7 percent at the Libby site and was <1 percent
at the Enoree site. Exfoliated vermiculite was evaluated from the Enoree site, but not the Libby site.
The asbestos content was <1 percent. The W.R. Grace Company also analyzed bulk samples of
vermiculite from their mine in South Carolina (IOM, no date). Their procedure involved extracting
vermiculite, chlorite, chrysotile, and other minerals, leaving only amphibole fibers and examining
samples by scanning electron microscope (SEM) and x-ray diffraction. The results indicated that the
bulk material contained actinolite at low levels (i.e., approximately 0.002%). Similar analyses were
conducted using two expanded vermiculite samples from South Carolina (I0OM, 1993). Only trace
amounts of asbestos fibers were observed in these samples. In 1990, the Libby mine was closed.
Presumably, vermiculite in currently produced consumer product lines originates from the South
Carolina or Virginia mines, or mines located outside the United States. Inhalation exposure to
consumer products was assessed in the Versar (1985) report using data on the percent asbestos in
exfoliated vermiculite, and assumptions regarding the amount of vermiculite in consumer products,
the quantity of dust generated during consumer use, and the volume of air affected, as well as other
assumed exposure factors.

As a result of reports on residual contamination and the potential for human exposures in
Libby, Montana from the now-closed vermiculite mine, and questions posed to EPA about consumer
products that contain vermiculite, there was renewed interest in evaluating the potential consumer
exposures to asbestos from the use of vermiculite-containing consumer products. Consumer
exposure to asbestos-contaminated vermiculite can occur during handling of consumer products
containing vermiculite such as, lawn and garden care products, fertilizers, packaging materials, and
loose-fill attic insulation. EPA Region 10 initiated a study of consumer products containing
vermiculite. Subsequently, EPA, Office of Pollution Prevention and Toxics (OPPT), National
Program Chemicals Division (NPCD), requested that Versar conduct sampling and analysis of
vermiculite-containing consumer products as an expansion and followup to the Region 10 study. This
report briefly describes the results of consumer product survey conducted by EPA Region 10 as well



as arelated survey of commercially available building products that was conducted by Region 6 (EPA
Region 6, 2000). It also summarizes the methods used and results of the asbestos analyses from the
recently-conducted EPA/OPPT/NPCD-Versar study of consumer products.

1.1 Results of Previously Conducted EPA Regional Analyses of Consumer Products for
Asbestos Content

EPA Region 10 analyzed consumer products containing vermiculite. These products were
intended for horticultural use (e.g., potting soil, horticultural vermiculite) or laboratory packing (e.g.,
Zonolite® chemical packaging). Initially, 16 bulk products were analyzed by polarized light
microscopy (PLM) (Method EPA/600/R-93/116) and transmission electron microscopy (TEM)
(Method EPA/600/R-93/116). The PLM results were either non-detect or trace for all products.
Two products were positive for asbestos, based on the TEM results. These products wete: Zonolite®
Vermiculite (0.56% actinolite and 0.47% actinolite) and Coles Cactus Mix (0.45% actinolite). Based
on these results, Zonolite® was further analyzed by TEM after sieving the sample using No. 10 and
No. 35 screens. The results of this sample indicated 1.88% actinolite/tremolite in the dust portion
that passed through the sieves. Further analysis by TEM gave results of 0.1% and 2.79% in the
fraction of material analyzed. This analysis procedure involved a rinsing residue particle separation
technique to further improve the ability to isolate and identify asbestos in the vermiculite containing
products. The residue materials were placed in a beaker and rinsed with deionized water which was
intended to wash any loose fibers from the vermiculite matrix. After the vermiculite had floated to
the surface, 7 ml of water was extracted from the bottom of the beaker using a syringe and was then
injected into a crucible. The crucible was covered and placed in a drying oven a 68° centigrade for
two or three days until all the water had evaporated. The remaining residue located in the bottom of
the crucible was removed and placed onto a microscope slide following the EPA semi-quantitative
method: EPA/600/R-93/116. A second Zonolite® product (Chubby and Tubby) was analyzed, but
no asbestos was detected. These results are shown in Table 2.

Region 10 also conducted air monitoring during use of these products using a “glove-box”
technique. Three separate scenarios were used during the glove box study. The first scenario
involved the potting of plants which involved emptying a container of vermiculite containing soil into
a plastic tub and then manipulating the soil to break up clumps. The second scenario involved
preparing potting soil by mixing 50% vermiculite and 50% peat moss in a container, while the third
scenario involved using pure vermiculite such as that used for laboratory packing purposes. Jars were
placed into a pan and then covered with vermiculite. The three glove box sampling studies took place
over a period of either 15, 20, or 30 minutes. However, one of the manipulation of soil studies was
run for 100 minutes. For Coles Cactus Mix, no asbestos was detected at a flow rate of 2.8 L/minute



for 30 minutes (NIOSH 7402) or 11.1 L/minute for 100 minutes (Modified EPA-II). Using Zonolite®
Chemical Packaging Material mixed 50/50 with Sun/Gro Peat Moss, the total amount of asbestos
detected ranged from 0.08 to 0.38 structures/cm® at an air flow rate of 2.8 L/m for 30 minutes and
0.56 to 0.85 structures/cm’ at an air flow rate of 11.1L/minute for 100 minutes, using the modified
EPA (1984) (EPA-II Method). When Zonolite® Chemical Packaging Material was tested unmixed,
the total asbestos detected was 6.96 to 8.17 structures/cm? at an air flow rate of 2.9 L/minute for 30
minutes, using the NIOSH 7402 Method. TEM analysis was used to estimate fiber content in all
samples (either NJOSH 7402 or Modified EPA-II Method). Use of two TEM methods was necessary
because some samples could not be tested using the NIOSH 7402 Method due to the excessive
amount of particulate accumulated on the filter. The filters required a redeposit process which is not
covered in the NIOSH 7402 Method, but could be performed using the Modified EPA-II Method.

1.2 Other EPA Asbestos Surveys

In addition to the ongoing work in Libby, Montana, EPA’s Superfund program is currently
evaluating possible asbestos contamination at other current and former vermiculite mines and
processing sites across the country, EPA’s Boston office is developing an improved sample
preparation technique for vermiculite products and exploring options for gathering information on
vermiculite home insulation. Finally, EPA’s Dallas office recently concluded the sampling of a limited
number of building construction materials, not including vermiculite products, for asbestos content.
The purpose of this survey was to determine whether these building materials contained more than
one percent asbestos, the threshold for regulation under the Asbestos-in-Schools program. The
results of the sampling indicated that none of the 50 products contained more than one percent
asbestos.

2.0 METHODS USED FOR THE EPA/OPPT/NPCD CONSUMER PRODUCT STUDY

2.1 Consumer Product Collection

During the initial phase of the EPA/OPPT/NPCD-Versar study, a total of 33 vermiculite and
vermiculite-based consumer products were purchased from retail stores (i.e., hardware and
department stores) in 9 metropolitan locations throughout the United States by personnel in Versar’s
regional offices. In addition, vermiculite packaging material was purchased from a mail order
company in Atlanta, Georgia . This material is typically used in packing laboratory materials. A bag
of Zonolite® Chemical Packaging Vermiculite was also purchased by mail order (Figure 1), This
material was purchased from Burdic Feed, located in Kent, Washington, where it was being sold for
horticultural purposes. This is the same product that was found to be positive for asbestos content



by EPA Region 10 (2000). As a result of the initial collection efforts, 35 products were collected.
Following the initial sampling and analysis, additional samples were received and added to the study.
One additional product was purchased from a retail store in the Springfield, Virginia, area (i.e.,
metropolitan Washington, D.C., area). An additional sample of vermiculite packaging material was
also collected by EPA/OPPT/NPCD personnel during an unrelated sampling event, and provided to
Versar for analysis. This material came from a laboratory packaging company in Batavia, Illinois
(VWR). It should be noted that VWR is a user, and not a distributor of laboratory packaging
material. The original source of the material is not known. In addition, Region 10 supplied a small
sample of material from a bag of Zonolite® Chemical Packaging Vermiculite that they had purchased
from Burdic Feed in Kent, Washington. This material had been found to be positive for asbestos by
EPA Region 10. A total of 38 materials were collected overall.

An attempt was made to ensure that the products purchased in the various locations would
represent a broad range of product types and brands, with emphasis on locally packaged products to
ensure that a wide variety of materials would be sampled. It should be noted, however, that a
statistically-based sampling approach was not used. Thus, the products purchased may not be a
nationally representative sarﬁple. A list of the products purchased in each of the various locations is
provided in Table 3.

As indicated in Table 3, the products were composed of either vermiculite only, or a mixture
of vermiculite, and organic, inorganic and other materials (i.e., soil-based vermiculite products such
as potting soil and horticultural mixes). Other types of vermiculite-containing products, such as
loose-fill attic insulation, were desired for this study, but are apparently not readily available to
consumers and could not be located. Also, as shown in Table 3, some of the same products were
purchased in more than one location. This was done to evaluate similarities or differences in the
asbestos content of these products, based on the region where they were purchased. The products
in Table 3 were mailed to Versar Headquarters in Springfield, Virginia, by the regional offices.

2.2 Bulk Product Sampling

Samples of the various products collected were taken in Springfield, Virginia, and sent to the
EMSL Analytical Laboratories in Westmont, New Jersey. Although only a small sample (i.e.,
approximately 8 ounces) of the materials was required by the laboratory, most of these products were
purchased in bags containing greater than 4 quarts. A sample of each product was collected using
a clean stainless steel scoop. To ensure that samples were representative of the entire bag of material,
composite samples of each product were collected by mixing equal portions of product from the top,
middle, and bottom of the bag, for a total sample of approximately 8 ounces. Two sampling methods
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were used for the Zonolite® purchased by mail order from a feed store in Kent, Washington. This
material is the same as the bulk material that was found to be positive for asbestos by researchers in
EPA Region 10 (2000). First, a composite sample was collected, as described above. A second
sample was collected from the bottom of the bag to determine whether the asbestos content would
be higher in the bottom of the bag as a result of gravitational settling. This procedure was also used
to sample the bottom of the bag of Hoffman’s vermiculite from Minnesota during the second
sampling round. Clean, stainless steel scoops were used to place the samples into sterile jars which
were sealed, labeled, and sent to the EMSL Analytical Laboratories for asbestos analysis. As aresult
of the initial collection effort, a total of 36 samples were prepared for laboratory analysis.

In a subsequent round of sampling, an additional 14 samples were collected to increase the
number of samples analyzed by PLM and TEM to 50. Additional samples were comprised of repeat
composite sampling of the 5 samples with quantifiable asbestos; repeat random composite sampling
of 5 more of the original samples (i.e., some non-detect and some with detections below the limits
of quantification); 1 Zonolite® sample collected by EPA Region 10 and sent to Versar (this sample
came from the bottom 1/3 of a bag of Zonolite®, also purchased from Burdic Feed in Kent,
Washington); 1 sample of the vermiculite packaging material from VWR, a laboratory supply
company in Batavia, Illinois, that was collected by EPA Headquarters personnel during an unrelated
sampling event; a sample from the gardening consumer product (Pursell’s Stay-Green Vermiculite)
that was purchased after the initial product collection round; and a sample from the bottom of the bag
of the product (Hoffman’s vermiculite from MN) found in the initial analysis to have the highest
asbestos content.

2.3 Laboratory Analyses of Bulk Samples

The initial laboratory analysis of the bulk products for asbestos was conducted using 2
techniques: PLM (EPA 600/R-93-116) and TEM (EPA 600/R-93/116) (Figures 2 and 3). According
to EMSL (Frasca, 2000), the following procedure was followed by EMSL for these analyses:

For PLM analysis, samples were first ground to a level where the vermiculite plates
were barely visible. Point count PLM analysis was performed on eight (8) slides
running 50 points on each slide. For TEM analysis, the sample was ground further
until the vermiculite plates were no longer visible by the eye. The potting soil samples
were ashed (due to their high organic content) prior to grinding, recording their
weight before ashing. Subsequently, 0.01 grams of powder was added to 100 mL of
water, sonicated, and an aliquot of 5 mL was filtered onto a 47 mm filter which was
then prepared for TEM analysis. For each sample, three areas were sampled and
analyzed from the filter (i.e., the center, the edge, and in between). This was done to
counter any variation in radial distribution of particulates. The TEM analysis was
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performed by observing 10 grid openings for each of the three TEM grids at 2,000X
magnification as well as 3 grid openings for each of the three TEM grids at 20,000X
magnification. Cut offs of fibers sizes were observed to avoid counting twice. The
mass of the observed fibers was then calculated, and following its extrapolation to the
whole filter and to the whole mass of 0.01 grams, the asbestos percent count was
determined.

The quantitation limits were 0.25 percent for PLM and 0.1 percent for TEM. PLM and TEM
analyses were also conducted for the three new products collected during the second sampling round
and for the repeat samples (i.e., 5 products with quantifiable asbestos, 5 other randomly selected
products from the initial sampling round, and an additional sample from the bottom of the bag of the
product with the highest asbestos content, based on the initial analysis).

Based on the results of the initial bulk analyses, several (i.e., five) samples that were positive
for asbestos content using the initial TEM approach, were further analyzed using two additional
techniques: the SOP 2000 (EMSL, 1999) and the Superfund Method (EPA, 1997a). The SOP 2000
method was expected to provide a more refined estimate of the asbestos content of these materials.
This method involved sample preparation (i.e., grinding and sieving the sample to obtain a distribution
of particle sizes); screening with a scanning electron microscope (SEM) to ensure that asbestos fibers
had been removed from the vermiculite plates; and analysis by both PLM at 100x magnification
(recording fibers with a 3:1 aspect ratio and determining if they are asbestiform using the criteria
given in Appendix A of EPA 600/R-93/116) and TEM at 10,000x magnification. The asbestos
percent obtained by PLM and TEM were added to obtain total asbestos content.

The Superfund method (EPA, 1997a) was designed to determine the amount of releasable
asbestos in soils and bulk materials. It uses a horizontal tumbler to generate dust and a vertical
elutriator (Figure 4) to separate the respirable fraction of the dust. The respirable fraction of dust is
collected on filters. The filters are weighed and the mass of dust collected is plotted against time to
determine the rate of dust release (EPA, 1997a). The asbestos content of the dust on the filters is
quantified by TEM. The advantage of this method is that it provides results that are suitable for
supporting risk assessments.

2.4 Consumer Use Simulation

Because the results of bulk product analyses are difficult to use in assessing inhalation risks
to individuals who use these products, air sampling techniques were needed to evaluate potential
releases of asbestos from these products to air. Risk is typically estimated as the concentration of



fibers per cubic centimeter of air (f/cc), weighted according to the frequency and duration of
exposure, times the unit risk factor (cc/f) for asbestos. According to EPA’s Integrated Risk
Information System (IRIS) (EPA, 2000), “the unit risk factor [of 0.23] cc/f is based on fiber counts
made by phase contrast microscopy (PCM) and should not be applied directly to measurements made
by other techniques.” However, PCM cannot distinguish between asbestos and non-asbestos fibers;
it also cannot detect smaller or thinner fibers at all. According to EPA (2000), *PCM detects only
fibers longer than 5 pum and >0.4 m in diameter.” TEM can identify asbestos fibers of all sizes and
exclude non-asbestos fibers. Thus, for the purposes of estimating risk for this study, air samples were
analyzed by both PCM and TEM. TEM results were reported for all fiber sizes and for fibers > 5.m
only.

To simulate indoor product use and measure indoor air asbestos concentrations, a 10'x10'x 10"
containment was constructed within Versar’s research and storage space (Figures 5 and 6). This
facility is located less than a mile from Versar’s headquarters building. The dimensions of the
containment were selected to provide enough space for an individual to work inside the structure and
simulate mixing soils, potting plants, or cleaning out containers of soil. The dimensions were also
assumed to represent a homeowner’s garage or small greenhouse. This containment unit was
specially-designed to more cilosely resemble consumer exposure conditions than the glove box used
in the Region 10 study. The containment was constructed from 6-mil polyethylene plastic with the
frame work constructed from wood to provide a rigid structure. Duct tape was used to seal seams
and no artificial ventilation was provided. This was assumed to represent conditions in a closed
garage or greenhouse with no windows and a closed door. The unit was constructed on a flat

concrete surface. The floor was covered with plastic as it is part of the containment,

Several products were used within the containment to simulate consumer product use. During
the product simulation, an individual inside the containment opened a bag of vermiculite containing
material, which was then placed on a rolling cart. On the cart the vermiculite was scooped from the
bag and placed in a stainless steel bowl. The vermiculite was then manipulated by using a metal
spoon to transfer the vermiculite to a second bowl. After this process, the material was discarded and
new material was scooped from the bag. Initially, three products were tested. These were: Schultz
Horticultural vermiculite, purchased in VA ; Hoffman’s vermiculite, purchased in MN; and Zonolite®
Chemical Packaging Vermiculite, purchased by mail order from Burdic Feed in Kent, WA. The first
two of these products were selected because quantifiable levels of asbestos were observed in them
in previous tests. The Zonolite® was selected because another bag of the same material had been
found to have quantifiable levels of asbestos by Region 10, based on bulk analyses of the whole
product as well as the sieved product. Also, the physical characteristics of these products made them
good candidates for this procedure because, based on qualitative observations, they represented a



wide range of “dustiness.” The Schultz vermiculite had a moisture content that allowed clumping
when hand pressure was applied. This texture was not representative of most of the products
collected and it is not clear whether the moisture observed in this bag was typical of this product or
whether the bag had absorbed moisture between the time it was packaged and the time it was
sampled. The Hoffiman’s vermiculite was drier and dustier, but the Zonolite® had an even finer grain
size with a much dustier appearance. The order at which the three products were tested in the
containment was based on their observed “dustiness” with the least “dustiest” being tested first.

During a second set of simulations, four additional products were tested inside the
containment; two had asbestos contents below the limit of quantification, and two were non-detect
based on TEM bulk analyses. These products were: Jungle Growth Vermiculite, purchased in FL
Country Cottage Horticultural Vermiculite, purchased in VA; Scott’s Vermiculite, purchased in TX;
and Kellogg’s Vermiculite, purchased in CA. Three of the products were very “dusty,” while the
fourth (Kellogg’s) was less “dusty.” All seven of the products used in the simulation exercise were
vermiculite and not vermiculite mixed with potting soil or some other ingredient. The containment
was fully cleaned between each sampling event by wet wiping down all interior surfaces and allowing
the air in the containment to be “changed out” through a Hepa Filtration device. The individual
within the containment opened a bag of vermiculite and poured it into a second clean container.
Simulated scooping, transferring, and mixing then took place similar to the first simulation event. An
aliquot from the bag was previously collected; however, care was exercised to avoid unnecessary
waste of the original material since future studies or sampling may be necessary or requested. All
utensils, scoops, and containers were either cleaned prior to use or removed from their factory sealed
packaging. Similar use of vermiculite that took place inside containment will take place in an open
air environment much like that in the yard or on a deck.

The individual performing work inside the containment wore personal protective equipment
(PPE), as necessary to protect from dusty environments (Figure 7). A Tyvek full body suit or
equivalent was worn during all inside containment work. Respiratory protection consisted of a full
face air purifying respirator (APR) equipped with HEPA/P-100 air filters. PVC gloves were also
worn on the hands. During the work tasks the oxygen level inside the containment was monitored
with the use of a four gas meter. A second person was situated outside the containment in case of
emergency and to offer support during sampling activity. After the completion of sampling, the inside
of the containment was wiped down with water, the containment was vacuumed to capture any
residual fibers remaining in the air, and the individual inside followed a modified decontamination
procedure similar to that followed on asbestos abatement projects.



Eight air samples were collected using both low volume and high volume pumps. Before and
after each use, each of these pumps were calibrated using a Bios Dry-Cal unit. This device is highly
accurate and served to document any pump fluctuation. Prior to sampling during vermiculite use, the
study area was sampled to document fiber levels. This “pre-sampling” established what, if any, fibers
were present within the ambient air, and if necessary may be used as a comparison measure of the
inside containment sample results. Two of these samples were run using the high volume type air
sample pump. Air flow was set at approximately 9-9.9 liters of air per minute. Two inside
containment air sample pumps (Figure 8) were also hi-volume units which were run at 7-8 liters of
air per minute, while a second set of hi-volume sample pumps was located outside the containment.
While working inside the containment, the individual wore two low volume air sample pumps which
were set at approximately 2.1 of air liters per minute and ran for 30 minutes. The cassettes were
oriented to be located within the breathing zone. All high volume air samples ran for approximately
40 minutes.

Air samples were collected in an outside environment in much the same manner as that inside
the containment (Figure 9). The products with the highest airborne levels from the containment study
were used in the outdoor study. Three high volume pumps were placed downwind from the source
of use. Additionally, two personal samples were collected on the individual performing the work.

All air samples were analyzed by both PCM and TEM. The NIOSH 7400 (NIOSH, 1994),
and EPA Level II (EPA, 1984) methods were used. The NIOSH 7400 method is a direct preparation
method in which fibers >5 um in length with an aspect ratio >3:1 are counted (counting rules A were
used) by PCM. All TEM air samples were prepared using EPA Level I1, a direct preparation method,
with the exception of those samples that were overloaded with particulate matter (i.e., dust). For
these, an indirect sample preparation method was used to obtain some form of data for these samples
(otherwise, the results would simply have been reported as overloaded), with the understanding that
the samples may not fit the model (e.g., detection limits are higher). The appropriate number of
blanks were also submitted, as outlined in the guidance documents for each of these methods.

2.5 Region 10 Bulk Product Method Using Sieving

An additional set of analyses was conducted to examine the asbestos content in the dust
fraction of selected products and to evaluate potential relationships between the fiber content of air
during use of consumer products containing vermiculite and the asbestos fiber content of the fine
particles in these vermiculite products. This analysis was also an attempt to verify the results of EPA
Region 10's results for Zonolite® that was purchased in Kent, Washington. Region 10 found that the
asbestos content of Zonolite® dust that was generated by sieving the original product through



standard sieve sizes No. 10 and No. 35 had higher asbestos content (i.e., 1.88%) than the bulk
product (i.e., approximately 0.5%).

The three initial products used in the indoor containment exercise, including the Zonolite®
purchased by Versar from Burdic Feed in Kent, Washington, Schultz Vermiculite from Virginia, and
Hoffman’s Vermiculite from Minnesota, were sieved using the same method as Region 10 (Figure
10). These three samples were composite samples (i.e., based on a mix of samples taken from the
top, middle, and bottom of the bag). An additional sample from the bottom of the Zonolite® bag was
also analyzed to be consistent with the Region 10 analysis. This sample came from the bottom of the
bag after the bag was moderately shaken 20 to 30 times. According to EMSL (2000), the following
procedure was used:

“Sieve vermiculite sample through No. 10 (2 mm) and No. 35 (500 um) sieves. The
coarse, medium, and fine portions were analyzed by Polarized Light Microscopy
(PLM). The fine portion was still too coarse for Transmission Electron Microscopy
(TEM) analysis and had to be broken down further with mortar and pestle. Of this
fine powder, 0.01 grams was suspended in 100 mL of particle free, distilled neutral
(pH 7) water, sonicated and 5 mL was filtered through a 47 mm diameter, mixed
cellulose ester (MCE) filter with a 0.45 um pore size. A small portion of the filter
was then collapsed with acetone, etched, and analyzed by TEM.”

The rationale for conducting this analysis was that if asbestos fibers are more likely to be found in the
fine dust of the vermiculite product, the asbestos fibers would be concentrated in the dust that passes
through the sieves. Analyzing only the dust fraction would, in effect, increase the possibility of
detecting asbestos by PLM and TEM. If the percent asbestos could be quantified in the fine fraction
as well as in the medium and coarse fractions, a refined estimate of the asbestos content (i.e., greater
sensitivity with lower detection limits) of the whole product could be made.

3.0 RESULTS

3.1 Bulk PLLM and TEM Analyses

Table 4 provides the results of the analyses by sample number and location of purchase.
Appendix A provides copies of the Laboratory Reports. The results of the laboratory analysis of the
initial 36 samples indicated that TEM was more sensitive than PLM in detecting asbestos in the
products tested. Based on PLM analyses, none of the products tested had detectable levels of
asbestos. Using TEM, however, 17 of the 36 samples had detectable asbestos. Of these 17 samples
with detectable asbestos, only 5 had quantifiable levels (i.e., greater than 0.1 percent by weight) of
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asbestos. The percent of asbestos by weight ranged from 0.13 percent to 0.70 percent for these 5
samples. All of these 5 materials were pure vermiculite products, and not soil-based vermiculite
products. Also, the fiber type observed in these 5 samples was actinolite. The fiber types observed
in all of the other positive samples were actinolite and chrysotile. It is interesting to note that two
of the samples with quantifiable levels of asbestos are from the same product type (i.e., Ace
Horticultural Grade Vermiculite), purchased in different locations (i.e., Miami, FL, and Minneapolis,
MN). These samples had levels of 0.35 percent (FL), and 0.24 percent (MN). Also, three of the
samples with quantifiable levels of asbestos (i.e., Hoffman’s Vermiculite, Ace Horticultural Grade
Vermiculite, and Earthgro’s Best Vermiculite) are from products purchased in Minneapolis, MN.
The other two products purchased in the Minneapolis area had non-detectable levels of asbestos.
Another interesting observation is that asbestos fibers were observed (but not quantifiable) in the
sample of Zonolite® Chemical Packaging Vermiculite that was collected from the bottom of the bag,
but not in the composite sample. This may indicate that asbestos fibers may settle to the bottom of
containers in which they are stored. To further investigate this phenomena, a sample was collected
from the bottom of the bag of the product with the highest observed asbestos content (i.e., Hoffman’s
vermiculite from MN) and analyzed for asbestos. However, asbestos was not observed above the
quantitation limit in this sample, using both PLM and TEM techniques. Tremolite was observed
using PLM and actinolite was observed using TEM. Figure 11 shows an asbestos fiber as seen by
TEM. Figure 12 shows a close-up view of an actinolite asbestos fiber provided by EMSL.

Resampling of the five positive samples was conducted. Laboratory PLM analyses of these
samples indicated that non-quantifiable tremolite was observed in the two samples that had the
highest asbestos (actinolite) in the original TEM analysis (non-detected in original PLM analysis).
The other three samples were negative for asbestos in the repeat PL.M analysis, just as they were in
the initial PLM analyses. Analyses of the other five repeat samples indicated four non-detects and
one detect (<1% chrystotile and <1% tremolite) by PLM. These samples were all non-detect in the
initial PLM analysis, but four out of five were positive (below the limit of quantitation) by TEM. The
results of the TEM analyses for the resampling of the five positive samples was as follows: one
sample (Earthgro’s Best Vermiculite from MN) had quantifiable asbestos at 0.17%. The TEM result
for this product was 0.41% in the initial analysis. Three of the five products with quantifiable
asbestos in the initial analysis were positive in the repeat sampling, but had concentrations below the
quantification limit. One of the initially positive products was negative when resampled. Some of
this variability in results may be the result of the non-uniformity within vermiculite products.

The results of the other three products (VWR laboratory packaging material, Zonolite® from
Region 10, and Pursell’s Sta-Green, purchased in VA) collected during the second sampling phase
showed detectable levels of tremolite in all products using PLM. Quantifiable asbestos levels were
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observed in two of these: VWR laboratory packaging material (0.6%) and Zonolite® Chemical
Packaging Vermiculite from Region 10 (0.3%). Using TEM, actinolite (and not tremolite) was
observed in the VWR laboratory packaging material (0.14%) and Zonolite® from Region 10 (below
the quantitation limit).

3.2  SOP 2000

The five positive samples from the initial bulk sample TEM analyses were analyzed by the
SOP 2000 method. No detectable asbestos fibers were observed by PLM for any of the samples, and
only one sample (Ace Horticultural Grade Vermiculite from MN; 0.24% actinolite by the initial TEM
bulk analysis) had detectable actinolite/tremolite below the quantitation limit, based on TEM analyses.

3.3 Superfund Method

The five positive samples from the initial bulk sample TEM analyses were also analyzed by
the Superfund Method (EPA, 1997a). The results of these analyses are presented in Table 5. The
table presents the quantity (g) of respirable dust generated per gram of bulk sample, as well as the
total number of asbestos structures observed per gram of respirable dust. The number of asbestos
structures per gram of sample (s/g sample) was calculated by multiplying the respirable dust
concentration (g dust/g sample) by the number of asbestos structures per gram of dust (s/g dust).
These values are also reported in Table 5. It should be noted that mean concentrations and 95
percent upper confidence limits (UCL) of the mean concentrations were provided by the laboratory.
The 95 percent UCL values represent a conservative estimate of the asbestos content of the samples.

The results in Table 5 indicate that, of the five samples that had a quantifiable asbestos content
in the initial bulk analyses, only one sample (Schultz Horticultural Vermiculite from Springfield, VA)
had quantifiable asbestos structures using the Superfund Method. This sample had 0.13% actinolite,
based on the initial bulk TEM analysis, but was non-detect by TEM on resampling. This variability
in results could be due to variability in the sample, as well as the analytical technique.

3.4 Consumer Use Simulation

The results of the air sampling inside the containment are presented in Table 6. Outdoor
results are presented in Table 7. As shown in Table 6, asbestos fibers were not detected in indoor
air (i.e., both area monitors and personal monitors) or outside the containment for 5 of the 7
products, using TEM techniques. These include: Schultz Horticultural Vermiculite purchased in
Virginia, Jungle Growth Vermiculite from Florida; Country Cottage Vermiculite from Virginia;
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Scott’s Vermiculite from Texas; and Kellogg’s Vermiculite from California. The Schultz sample was
the least “dusty” of the products that were tested inside the containment. No asbestos was observed
inindoor air during the simulation using this product although the results of the bulk product analyses
for this material using TEM were 0.13% asbestos on initial testing and non-detect on repeat analyses.
The Jungle Growth and Kellogg’s were both non-detect by both PLM and TEM in the initial bulk
analyses. The Country Cottage and Scott’s products had non-quantifiable asbestos in the initial bulk
TEM analyses. The 2 products with quantifiable asbestos in indoor air were Hoffman’s Vermiculite
from Minnesota and Zonolite® from Washington. The Hoffinan’s vermiculite was “dustier’ than the
Schultz vermiculite, but less dusty than the Zonolite®, Jungle Growth, Country Cottage, and Scott’s
Vermiculite. The inside air area monitor results for the Hoffman’s vermiculite were non-detect using
TEM, and ranged from 0.027 to 0.047 f/cc using PCM. PCM and TEM did not detect any fibers in
outside monitors. Personal samples during indoor use of Hoffman’s vermiculite contained 0,122 to
0.371 flcc based on PCM, and were non-detect to 0.0935 s/ce (tremolite fibers >5 um in length)
based on TEM. This product had results of 0.7% and BQL asbestos in the bulk TEM analyses. Use
ofthe “dustier” Zonolite® product, resulted in detectable fiber levels in air both outside (0.011 - 0.012
f/ec) and inside (non-detect to 0.108 f/ce) the containment, and in personal monitors (0.344 - 0,482
f/cc) using PCM. Using TEM, the results were non-detect for outside area monitors, non-detect to
0.0769 s/cc actinolite >5 pm in length in indoor area monitors, and 0.4171 to 0.6594 s/cc actinolite
>5 um in length in the personal samples. It should be noted that the Jungle Growth, Country
Cottage, and Scott’s Products were so “dusty” that the filters in the personal air monitors became
overloaded during the 30~-minute simulation, and could not be read by PCM. However, for TEM
analyses, and indirect preparation method was used in which the filters were ashed and resuspended
in water. A fraction of the resuspended sample was then filtered and read by TEM. Asbestos
structures were not detected in these samples. However, the detection limits for these samples were
high as a result of the required dilution.

Because use of Zonolite® resulted in the highest indoor air fiber concentrations of the three
products evaluated, it was used to evaluate fiber concentrations to which consumers could be
exposed during outdoor use. The results of this simulation are shown in Table 7. Structures were
not detected by TEM, but fibers were observed in both perimeter (0.011 to 0.013 f/cc) and personal
(0.134 f/cc) monitors using PCM.

The variability in the PCM and TEM air samples may be due to several factors. PCM counts
all visible fibers as asbestos, while TEM distinguishes between asbestos and non-asbestos. TEM is
more sensitive than PCM since TEM uses higher magnifications. Some of the TEM samples used
an indirect preparation method which can lead to higher numbers of fibers counted due to separation
of individual ﬁbers from more complex structures.
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All QA/QC samples collected inside and outside prior to product use, as well as field blanks,
were negative for asbestos content.

It should be noted that the air concentrations (i.e., 0.094 to 0.66 f/cc) observed in the product
use simulation (for those products with detectable levels of asbestos in air) are similar to those
estimated in the 1985 Exposure Assessment for Vermiculite (Versar, 1985) (i.e., 0.038 to 0.93 f/cc),
which used bulk sample results and simple assumptions to estimate the asbestos concentration in air.
For example, the assumptions for use of lawn fertilizers containing vermiculite in the Versar (1985)
report were as follows:

» 0.0643 percent of garden fertilizer dispersed into the air during application;

s 15 percent of garden fertilizers was exfoliated vermiculite;

e Exfoliated vermiculite contained 1 percent of asbestos fibers;

s+ Label application rate was 7,600 g per 465 m?;

o The average lawn size of 1,010 m* was assumed,;

e The mid-point of product use would occur at 2 hours for a 4-hour application; and

+ Fibers released would remain airborne during application and be evenly distributed in an
air volume of 1,010 m*x 1.8 m or 1,818 m®.

The exposure concentration at the mid-point of application was estimated as follows:

7,600 g % 1,010 m2 *(.15% 0.01 * 0.000643 # 1()6 mg / g * 2 hours

2
465 m =44 mg/ m3

TWA Exposure Concentration =
1,818m3 * 4 hours

The correlation between PCM fiber counts and TEM mass measurements is very poor. Six data sets,
which include both PCM and TEM measurements reported in EPA (2000), show a conversion factor
between TEM mass and PCM fibers count that ranges from 5 to 150 (ug/m®)/(f/cc). The geometric
mean of these results is 30 (ug/m®)/(f/cc). Using this conversion factor of 30 (ug/m®)/(f/cc), as
specified in EPA (2000), this value is equivalent to 0.15 f/cc, and is within the range observed in this
study.
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3.5 Region 10 Bulk Product Method Using Sieving

The three products that were used in the initial indoor air consumer use simulation (i.e.,
Hoffman’s, Schultz’s, and Zonolite®) were also evaluated using the Region 10 bulk product method
in which samples were sieved before conducting PLM and TEM. Asbestos was not detected in the
fine fraction using both PLM and TEM analyses on whole samples of these products. The sample
from the bottom of the bag of Zonolite® indicated only trace asbestos content of the product. Using
PLM, tremolite was observed in the fine fraction that passed through the sieves below the
quantification limit of 1%. The asbestos content of the original sample, collected from the bottom
of the bag, would be <0.19% tremolite, based on this result combined with PLM results for the
medium and coarse fractions that showed non-detectable asbestos. Based on TEM, of the fine
fraction that passed through the sieves, the asbestos (actinolite/tremolite) content was below the
quantification limit of 0.1%. Using the PLM non-detect results for the medium and coarse fractions,
the asbestos content of the original sample from the bottom of the bag would equate to <0.02%
tremolite/actinolite.

40  DISCUSSION

The results of these analyses indicate that some of the consumer products tested contain small
amounts of asbestos. As a result, there may be the potential for exposure during consumer product
use. Of particular concern is the variability in the bulk sample results. As noted in Table 4, the
sample results varied between analytical methods and repeat samples. It is not surprising that samples
found to contain asbestos using TEM were non-detect based on PLM because PLM is known to be
less sensitive for this type of study. Inconsistencies between the original TEM analysis and repeat
TEM analysis are likely as a result of several factors. First, the asbestos content of the products
appears to be very close to the detection limit for TEM; thus, even the slightest variability results in
some analyses being reported as non-detect or below the quantification limit, while others are slightly
above the quantification limit. Also, because only a very small portion of each sample is viewed under
the microscope (i.e., 0.01 g), it may be possible to miss asbestos fibers in a product with very low
(i.e., <1%) asbestos content. Further variability may occur as a result of the non-homogeneous
nature of the product within the bag, bag to bag variability, and differences between the various
exfoliating plants and mines that produce vermiculite. In addition, it has been suggested that
significant variability in asbestos content can also occur within the same vermiculite mine. Finally,
based on the results of the consumer simulation, it appears that the relationship between bulk sample
results (i.e., percent asbestos) and indoor air concentrations during use, is not easily quantifiable.
This variability may be based on the product characteristics (i.e., moisture content, particle size, or
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other factors) or use conditions. Section 5.0 discusses potential risks from exposure to consumer
products containing vermiculite based on the results of this study.

50 RISK ANALYSIS
The cancer risks from asbestos exposure that are associated with use of vermiculite may be

estimated using the personal monitoring results from the product use simulation, either inside the
containment or outside, as follows:

EC x ET/24 hrs/ day x EF x ED <

Risk = URF
LT x 365 days/ yr
where:
EC = exposure concentration (f/cc);
ET = exposure time (hrs/day);
EF = exposure frequency (days/yr);
ED = exposure duration (years);
LT = lifetime (years); and
UREF = unit risk factor (0.23 cc/f).

For the purposes of assessing risks to consumers, a range of exposure conditions were assumed.
First, the same exposure assumptions as those used in the 1985 Exposure Assessment for Vermiculite
(Versar, 1985) were used here (i.e., ET = 4 hours/day; EF = 1 day/year). ED was assumed to be 30
years and LT was assumed to be 75 years (EPA, 1997b). Consumer risks were also calculated using
a Jower exposure time (i.e., one-half hour per day) and exposure duration (i.e., 10 years) to represent
a less conservative scenario, and at a higher exposure frequency (i.e., 6 times per year) to represent
more conservative scenarios. The estimated consumer risks based on the fiber concentrations in
personal monitors are presented in Table 8 for all products used in the simulations (products with
non-detectable asbestos, were assessed at the detection level). The unit risk factor used in the
calculations is from EPA’s IRIS (EPA, 2000). It should be noted, however, that according to IRIS,
this “unit risk factor should not be used if the air concentration exceeds 4E-2 fibers/mL [0.04 f/cc]
since above this concentration the slope factor may differ from that stated.” However, because this
is the only unit risk factor currently available, it was used in this assessment.

For consumets engaging in gardening activities with vermiculite products 4 hours per day,

once a year for 30 years with vermiculite products, the risks range from 3.1E-6 to 2.8E-5 (Table 8).
The risks are 6 times higher for those engaging in these activities 6 times per year. For consumers
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who garden with vermiculite for one-half hour per year for 10 years, the risks ranged from 1.3E-7
to 1.2E-6. The risks are 6 times higher for those engaging in these activities 6 times per year. These
risks are based on the air concentrations derived from the indoor and outdoor product use
simulations. There are several uncertainties associated with these estimates that should be noted.
For example, data on the actual amount of time that the average consumer is likely to handle
vermiculite containing asbestos are not available. Therefore, the exposure factors used in this
assessment are based on assumptions about the activities of consumers that may or may not
accurately reflect actual use patterns. However, the assumptions used are believed to provide a range
of risks that would bracket risks among consumers. If consumer exposures/frequencies/durations are
10 to 100 times higher than those assumed here, the corresponding risks to consumers would also
be 10 to 100 times higher. It is also possible, that not all of the vermiculite used contains asbestos
in the ranges observed in this study. In addition, as mentioned previously, there is some uncertainty
associated with the use of the URF for fiber concentrations above 0.04 f/cc. However, given the
limited data set, and lack of exposure factors for activities specific to vermiculite use, these risk
calculations are believed to represent a reasonable range of estimates for the consumer populations.
Occupational exposures were not evaluated as part of this study.
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Table 2. Analytical Results of EPA Region 10's Study of Asbestos in Consumer Products

54200 | Black Gold Vermiculite ND ND A
54201 Coles Vermiculite ND ND A
54202 | Schultz Vermiculite ND ND A
54203 Whitney Farms Vermiculite ND Trace A
ND - B

ND - Cc
54204 Scott’s Vermiculite ND Trace A
ND Trace C
54205 Zonolite® Vermiculite 0.56 (Actinolite) - A
1.88 - B
(Actinolite/Tremolite) - C

0.10 (Tremolite)

54206 Zonolite® Vermiculite 0.47 (Actinolite) Trace A
2.79 (Tremolite) - C
104200 | Zonolite® Chubby & Tubby ND - B
54207 | Termo-O-Rock ND Trace A
0.33 (Actinolite) - B
0.30 (Tremolite) - C
54208 Professional Jiffy Mix Potting Soil ND ND A
54209 Sam’s Choice Professional Potting Soil ND ND A
54210 Coles Lighthouse Plant Mix ND ND A
54211 Schultz Seed Starter ND ND A
54212 Schultz Seed Starter ND ND A
54213 Coles African Violet Mix ND ND A
54214 | Coles Cactus Mix : 0.45 (Actinolite) ND A
54215 Country Cottage Professional Seed Starter ND ND A
54216 Black Gold Seedling Mix ND ND A
54217 Scotts Progro Professional Potting Mix ND ND A

Notes:

ND = Non-detect.

A = Representative sample from crosssection of bag. Analyses done by semi-quantitative PLM and TEM method:
EPA/600/R-93/116.

B = Sample sifted with USA Standard Testing Seives (size No. 10 and No. 35). Analyses done using semi-
quantitative method: EPA/600/R-93/116. Results represent asbestos content of only the fine portion (i.e., the
portion that passed through the sieves) of vermiculite product; does not represent percent asbestos in whole
product.

C = Residue after particle separation from Manchester Environmental Laboratory (MEL). Analysis done using

semi-quantitative method: EPA/600/R-93/116. Results represent asbestos content of only the fine portion
(i.e., the portion that passed through the sieves) of vermiculite product; does not represent percent asbestos
in whole product (see Section 1.1 for details on this procedure).
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Table 3. Vermiculite or Vermiculite-Containing Products Purchased

Tempe, Arizona Black Gold Vermiculite
Whitney Farms Vermiculite
Whitney Farms African Violet Mix

Sacramento, California Black Gold Vermiculite

Green-all Vermiculite

Unigro Premium Organic Vermiculite
Kellogg’s Vermiculite

Denver (Northglen), Colorado Schultz Professional Potting Soil
Schultz Horticultural Vermiculite
Cole’s Houseplant mix

Cole’s Premium Vermiculite

Cole’s Premium African Violet Mix

Miami, Florida Jungle Growth Vermiculite

Ace Horticultural Grade Vermiculite
OFE International Inc. Bromeliad Mix
Ferti-lome Vermiculite

Schultz Horticultural Vermiculite
Jungle Growth African Violet Mix

Atlanta, Georgia (mail order) Ben Meadows Palmetto Lab Pack
Chicago (Lombard), Illinois Mica Grown Vemiculite
Minneapolis (Hopkins), Minnesota Miracle Gro Vermiculite

Hoffiman’s Vermiculite

Ace Horticultutal Grade Vermiculite
Earthgro’s Best Vermiculite
Country Cottage Vermiculite

Philadelphia (Bristol), Pennsylvania Hoffinan’s African Violet mix
Butterfield Farms Potting Soil
1 Premier Pro-mix

San Antonio, Texas 1 Scott’s Vermiculite
| Professional Jiffy Mix
Springfield, Virginia (Washington, DC area) Schundler Horticultual Vermiculite
Care Free Jiffy Mix

| Schultz Horticultural Vermiculite
Country Cottage Horticultural Vermiculite
Pursell’s Stay-Green Vermiculite

Kent, Washington Zonolite® Chemical Packaging Vermiculite
{purchased by Versar)

Zonolite® Chemical Packaging Vermiculite
(purchased by Region 10)

Batavia, Illinois VWR Lab Packag_@g Material?

a  VWR is a user of this lab packaging material and is not the distributor of this material. The original source of this
packaging material is unknown.
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Figure 1. Zonolite® Sample Purchased from Kent, Washington
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Figure 2. Preparation of TEM Grids
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Vacuum Oxygen Moritor
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Unit is 10 feet high.
Plastic sheeting is used for walls, ceiling and floor.

Figure 5. Diagram of 10' x 10' x 10’ Containment Used in the Product Use Simulation

33



Figure 6. Containment Used in Product Use Simulation
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Figure 7. Consumer Use Simulation Wearing Protective Clothing
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Figure 9. Outdoor Product Use Simulation
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Figure 12. Actinolite Asbestos Fiber
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APPENDIX A

Laboratory Reports



EMSL Analytical, Inc A
107 Haddon Avenue, Westmont, NJ 08108 TEL: 856-858-4800
Attn: David Nelson Customer ID: VERS96
Versar Inc. Customer PO:
P.O. Box 1549 Received: 4/17/00
6850 Versar Center
Springfield, VA 22151
Fax: 703-642-6942 FPhone: 703-750-3000 ext. 6946 EMSL Order: 040005712
Project; EPA Vermioulite/4600.008 :
Analysis of Vermiculite Asbestos by Transmission Electron Microscopy
Sample ID Asbestos Weight% Asbhestos Type(s) Ashed / Not Ashed
90812 BQL ND
90813 , 0.35 Weight % Actinolite
90814 - BQL ND Ashed
90815 BQL ND
90816 BQL . Actinolite
90817 BQL ND Ashed
90818 BQL ' ND
90819 BQL Actinolite
50820 BQL Actinolite/ Chrysotile Ashed
90821 BQL Chrysetile
90822 . BQL Actinolite
90823 BQL ND
90824 BQL ND
90825 BOIL. ~ ND Ashed
90826 BQL ND
90827 : BOL ND Ashed
90828 BQL Chrysotile
90829 BQL ND Ashed
90830 BQL ND |
90831, 0.7 Weight% Actinolite
90832 : 0.24 Weight % Actinolite
90833 0.41 Weight % Actinolite
90834 BQL ND
90835 BQL ND
90836 BQOL Actinolite/Chrysotile Ashed
90837 BQL ND Ashed
90838 BQL ' ND Ashed
90839 BQL ND
90840 BQL ND Ashed
90841 BQL Chrysotile
90842 BQL Chrysotile
90843 BQL ‘ Actinolite/Chrysotile Ashed
Key
= Below Quantitation Limit (about 0.1 wenght%) . ~ Q}}y
= None Detected ’ A.V. Samudra, Ph.D.




EMSL Analytical, Inc.
107 Haddon Ave,, Westmont, NJ 08108
Attr: Bradiey Norten Customer D VERSg6
Versar Inc. Customer PO
6850 Versar Center o
PO Box 1549 Recelved: 04/14/00 1:16 PM
Springfield, VA 22151
Fax: 703-642-6809 Phone; 703-842-6889 EMSL Ordar: 040005712
Projec‘l: 4600-008/EPA Vemicu“t& EMSL PrO}BCt 1D:
Polarized Light Microscopy (PLM) - Point Count Performed by EPA 600/M4-82-020/ELAP
5.2.1-6.0 Methods*
W L Asbestos Non-Asbesfos
Sample Location Appearance Treatment % Type % Fibrous % Non-Fibrous
Q0812 Tan Teased None Detected <1% Cellulose 100.0% Non-fibrous (other)
1046006712-0001 Non-Fibrous
Heterogeneous
90813 Grayish/Tan Teased None Detacted <1% Cellulose 100.0% Non-fibrous (other)
0400057120002 Non-Fibrous
Heterogeneous
30814 Brown/Tan Teased None Detected 30.0% Cellulose 69.0% Nan-fibrous (other)
l040005712-0003 Fibrous 1.0% Synthetic
Heterogeneous
90815 Tan Teased None Datectad <1% Celiulose 100.0% Non-fibrotis (other)
040005712-0004 Non-Fibrous
Heterogeneous
90816 Tan Teased Nong Detected <1% Cellulose 100.0% -Non-fibrous (other)
040005712-0005 Nen-Flbrous .
Heterogeneous
90817 Brown/Tan/Gray  Teased None Detected 30.0% Coaliulose 88.0% Non-fibrous (other)
0400605712-0006 Fibrous <1% Glass
Heterogeneous 1.0% Synthetic
90818 Tan Teased None Detected <1% Celiulose 100.0% Non-fibrous (other)
04000 5712-0607 - Non-Fibrous
Heterogeneous
50818 Tan Teased None Detected <1% Cellulose 100,0% Non-fibrous (ather)
040005712-0008 Non-Fibrous
) Heterogeneous
S0820 Brown/Gray Tz_aased None Detacted 55.0% Celiulose 42.0% Non-fibrous (other)
040005712-0009 Fibrous Digsolved 3.0% Wollastonite
Heterogeneous
00821 Tan Teased None Detected <1% Cellulose 100.0% Non-flbrous {(other)
0400Q5712-0010 Non-Fibrous
Hetsrogeneous
90822 Tan Teased None Detected <1% Csllulose 100.0% Non-fibrous (other)
0400057120011 Non-Fibrous
Heterogeneous
Scott Combs /Ml
Analyst Stephen Slegel, CIH
l or other approved signatory
ers: PLM has been known {o:miss asbestos it a small percentage of samples which contaln asbestas. Thus negative FLM results cannot bo guaranteed, Samples reporied as
nonddetectad should be tested with either SEM or TEM. The above test report relates only to the itams tested. This report may onty be raproduced in part with written appraval
L.. TH above test most not be used by the cllent {o slaim product endorsement by NVIAP nor any agency of the United States Govemment. All “NVLAP* reports with NVLAP logo
ture to be valid, Laboratory Is not respansible for the accuracy of results when requested to physically separate and analyze layered samples.

Page 1




EMSL Analytical, inc.
107 Haddon Ave,, Westmont, NJ 08108
Attn: Bradley Norton Customer |D VERS96
8860 Veraar Genter Customer PO;
PO Box 1549 Received; 04/14/00 1:16 PM
Springfleld, VA 22151
Fax: 703-842-6809 Phone:. 703-642-6888 EMSL Order: 040005712
Project: 4600.008/EPA Vermiculite EMSL Project ID:
Polarized Light Microscopy (PLM) - Point Count Performed by EPA 600/M4-82-020/ELAP
5.2.1-6.0 Methods*
B Asbestos Non-Ashestos
Sample Location Appeatance Treatment % Type % Fibrous % Non-Fibrous
20823 Tan Teased. None Detected <1% Cellulose 100.0% Non-fibrous (other)
040005712-0012 Non-Fibrous )
Heterogeneous
90824 Tan Teased None Detected <1% Cellulose 100.0% Non-fibrous {other)
D40005712-0013 Non-Fibrous
Heterageneous
ap82s Brown/Tan Teased None Detected 70.0% Caltulose 30.0% Non-fibrous (other)
040006712-0014 Fibrous <1% Synthetic
Heterogeneous
90826 Tan Teased None Detected <1% Cellulose 100.0% Non-fibrous (cther)
040005712-0015 Non-Fibrous
Heterogeneous
20327 Brown/Gray/Tan  Teased None Detected 50.0% Cellulose 47.0% Non-fibrous (other)
040005712-0016 Fibrous <1% Synthetic
Heterogeneous 3.0% Wallastonite
90828 Tan Teased None Defected <1% Cellulose 100.0% Naon-fibrous (other)
040005712-0017 Non-Fibrous
Heterogeneous .
90829 Brown/Gray/Tan  Teased None Detected 50.0% Cesllulose 47.0% Non-fibrous (cther)
040006712.0018 Fibrous Dissoived <1% Synthetic
Heterogeneous 3.0% Wollastonite
90830 GoldfTan Teased Nons Detected <1% Cellulose 100.0% Non-fibrous (other)
0400057120019, . Non-Fibrous
: Heterogeneous
90831 ‘Brown/Gold Teased None Detected <1% Cellulose 100.0% Non-fibrous (other)
0400057120020 Non-Fibrous
Heterogeneous
80833 Tan Teased None Detected <1% Celluiose 100.0% Non-fibrous {(other)
0400057120021 Non-Fibrous
Heterogeneous
80834 Tan Teased None Detected <1% Ceillulose 100.0% Non-fibrous (other)
040005712-0022 Non-Fibrous
Heterogeneous
- p
Scott Combs / /[
Analyst Staphen Siegel, CIH
or other approved signatory
kLM has been known to miss asbestos in a small percentage of samples which contain asbestos. Thus negative PLM results cannot bo guaranteed. Sampies repotted as
detected should be tested with either SEM or TEM, The above test raport relates only to the Rems tested. This report may only be reproduced In part with wwitten-approval
e above test must not be used by the client to claim groduct endarsement by NVLAP nor any.agency of the United States Governiment. Al *NVLAP® teports with NVLAP logo
3t lsag one gignalure fo be valid. Laboratory {8 nat responsible for the accuracy of results when requested to physically separate and anatyze layered samplos.
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EMSL Analytical, Inc.
107 Haddon Ave., Westmont. NJ 08108
Attn:  Bradley Norton Customer ID VERSS8
Versar Inc. Customer PO:
Versar Cent ,
e enter Received: 04/14100 1:16 PM
Springfield, VA 22151
Fax: 703-642-6809 Phone: 703-642-6889 EMSL Order: 040005712
Project: 4600.008/EPA Vermiculite EMSL P.Toject D:
Polarlzed Light chroscopy (PLM) - Point Count Performed by EPA 600/V14-82- OZO/ELAP
§.2.1-6.0 Methods*
) ' Asbestos ' Non-Asbestos
Sample Locatlon Appearance Treatment % Type % Fibrous % Non-Fibrous
90832 Gold/Tan Teased None Detected <1% Cellulose 100.0% Non-fibrous (other)
040005712-0023 Non-Fibrous ‘
Heterogeneous
80835 Tani/Gold Teased Neone Detectad <1% Celiulose 100.0% Non-fibrous (other)
040005712-0024 Non-Fibrous
: Heterogeneous
90836 Brown/Gald Teased None Detected <1% Ceilulose 100.0% Non-fibrous (other)
{046005712.0025 Non-Fibrous
Heterogeneous :
90837 Brown/Black/Gray Teased None Detected 10.0% Celluiose 89.0% Non-fibrous (other)
O400015712-0026 Fibrous . 1.0% Hair
Heterogeneous <1% Synthetic
90838 Brown Teased None Detected 40.0% Cellulose 60.0% Non-fibrous (other)
040D05712-0027 Fibrous <1% Synthetic
Heterogeneous
90839 Gold/Tan Teased None Detected <{% Cellulose 100,0% Non-fibrous (other)
040005712-0028 Nen-Fibrous
Heterogeneous
90840 Brown/Tan Teased None Detected 60.0% Cellulose 40.0% Non-fibrous (other)
040005712-0029 Flbrous <1% Synthetic
Heterogeheous
20841 Grayish/Tan Teased None Detected <1% Cellulose 100.0% Non-fibrous (other)
040005712-0030 Non-Fibrous
» Heterogensous
90842 ' : Gold/Tan Teased None Detocted <1% Cellulose 100.0% Non-fibrous (other)
D40005712-0031 Neon-Fibrous
A Heterogeneous
80843 Brown/Tan/Gold  Teased None Detected 70.0% Cellulose 30.0% Non-fibrous (other)
040005712-0032 Fibrous <1% Synthetic
Heterogeneous )
!,
Scott Combs ) / ’
Analyst Stephen Siegel, CIH
' or other approved signatory
4 :PLM has been known to miss asbestes in a sinall per of samples which contain asbestos, Thus negative PLM resulls cannot be guaranieed. S8amples reporied as
detected should be tested with either SEM or TEM, The above test report retates anly to the items tested. This report may only be reproduced in part with written approval
b above tast must not be used by ihe clisnt to claim product endorsement by NVLAP nor any agency of the United States Government. All "NVLAP® reports with NVLAP Jogo
3t lea ograture to bie valid. Laboratary Is not responsible for the accuracy of results when requested to physically separate and analyze laysred samples,

Page 3
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EMSL Analytical, In¢

107 Haddon Avenue, Westmont, NJ 08108 TEL: 856-858-4800
Attn:  David Nelson ~ Customer ID:  VERS96
Versar Inc. Customer PO:
6850 Versar Center
P.O. Box 1549 Received: 4/14/60
Springfield, VA 22151 '
Fax:  703-642-6942  Phone: 703-750-3000 ext. 6946 EMSL Order: 040005817

Project: EPA Vermiculite/4600.008

Analysis of Vermiculite Asbestos by Transmission Electron Microscopy

Sample ID Asbestos Weight% Asbestos Type(s) Ashed / Not Ashed
90844 0.13 Weight% Actinolite Not Ashed
90845 BQL Chrysotile ~ Not Ashed
90846 BQL Actinolite Not Ashed
90847 BQL ND Not Ashed
Key

BOL = Below Quantilation Limit (about 0.1 wt%)
ND = None Detected '

A.V. Samudra, Ph.D.




EMSL Analytical, Inc.

107 Haddon Ava., Wastmont, NJ 08108

D Y T o]

Aftn: David Nelson Customer ID VERSS6
Versar nc, Customer PQ; ~
g%sgg’:fsfgce““‘” Received: 0417100 8:51 AM
Springfield, VA 22151
Fax. 703-642-6808 Phone: 703-642-6889 EMSL Order: 040005817
Project:  EPA Vermiculite/4600.008 EMSL Project ID:

Polarized Light Microscopy (PLM) Performed by EPA 600/R-93/116 Method

{ Asbestos Non-Asbestos
Sample Location Appearance Treatment % Type %  Fibrous % Non-Eibrous
90844 Shultz Brown/Tan Teased None Datected <1% Cellulose .  10ut Non-fibrous {oiher)
040005817-0005 Horticulturat Non-Fibrous ‘ ,

Vemniculite Heterogeneous
80845 Country Coftage  Brown/Tan Teased None Detected <1% Cellulose 100% Non-fibraus (other)
04D005E17-0006 Horticultural Non-Flbrous

Vemiculite Heterogeneous
90846 Zonolite- Fines  Tan/Gokd Teased None Detected <1% Celiulose 100% Non-fibrous (other)
|o40008817-0007 Nen-Fibraus

Heterogenesous
190847 ZonoLite_~ Gray/Gold Teased None Detected <1% Cellulose 100% Non-fibrous {rther)
040005817-0008 Composite Non-Fibrous
Heterogeneous
g%
¥ ,.'7
. " ~
o ;&,»— / C...,......-—»"
A g 7 §§ I
Scott Combs At o

Analyst Stephen Siegel, CIH
or other approved signatory

Disclaimars; PLM has besn known to migs asbastos in & small percentage of samples which contain asbestos, Thus nagative PLM results cannot be guarameed, Samples reported as
<1% or nonk: delected should Da tasied with sither SEM or TEM. The above test repart relates only to the items tested, This raport may only be repraduced in part with written approval
by SL. e above test must not bs used by tha dilent to claim product endorsement by NVLAP nar any agency of tha United States Govemment, All "NVLAP" raports with NVLAP
[+ st @ntain al least one signature to be valid. Laboratory is not responsible for the accuraty of results when requasted to physicatly separate and analyze laysred samples.
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EMSL Analytical, In .
107 Haddon Ave., Westmont, NJ 08108

Order ID: 040006957 :
Attr; David Nelson Customer ID: VERS96
Versar Inc. Customer PO:
6850 Versar Center Received: 5/5/00 11:05 AM
PO Box 1549
Springfield, VA 22151
Fax: 703-642-6809 EMSL. Order: 040006957
- Project:  4600,008/EPA Vermiculite EMSL Project ID:

Asbestos Analysis of Vermiculité by Transmission Electron Microscopy (TEM)

Client EMSL Asbestos Asbestos Type(s)  Ashed /Not Ashed
Sample ID Sample ID Weight% :
63180 040006957-0001 0.14% " Actinolite* Not Ashed
63181 040006957-0002 BQL** Actinolite* Not Ashed
68182 040006957-0003 BQL ND#*** Not Ashed -
68183 040006957-0004 BQL Actinolite* Not Ashed
Key
* A ctinolilte/Richterite

**BQL, = Below Quantitation Limit (0.1 weight%)
#*%ND = None Detected

v
A.V. Samudra, Ph, D = /////
TEM Analyst "Stephen Siegel. CIH- Lab Manager

Or other approved signatory




B

4

EMSL Analytical, Inc.

107 Haddon Ave., Westmont, NJ 08168

Attn: David Nelson Customer 1D; VERSS6

Versar Inc. Customer PO 07563

6850 Versar Center . .

PO Box 1549 Recelved: 05/05/00 11:05 AM

Springfield, VA 22151
Fax: 703-642-6804 Phone: 703-642-8889 EMSL Order: 040006957
Project.  EPA Vermiculite EMSL Project ID: ’

Analysls Date: 51112000

Polarized Light Microscopy (PLM) - Point Count Performed by EPA 600/M4-82-020/ELAP §

Non-Ashestos Asbestas

Sampile Location Appearance Treatment % Fibrous % Non-Fibrous % Type
68180 Brown Teaset! 5.0% Celiulose 94.5% Non-fibrous-(other)  0.6% Tremolite
040005957-0005 Fibrous

Homogeneous
68181 Brown Teased 8.0% Celiulose 81.7% Non-fibrous (other) 0.3% Tremolite
040006957-0006 Fibrous

Homogeneous
68182 Brown . Teased 10.0% Cellulose 80.0% Non-fibrous (other) <1% Tremolite
040006957-0007 Fibrous _

Homogeneous
68183 Brown Teased 10.0% Celivlose 90.0% Non-fibrous (other) <% Tremolite
040005957-0008 Fibrous

Homogeneous

Essie Spencer %’—m\

Anatyst o Stephen Slegel, CtH
or other approved signatory

Disclaimers: PLM has been known to miss asbestos in a-small percentage of samples which contain asbestos, Thus negative PLM rasuits cannot be guarameed. Samples repasied as
<1% of noneydstected should be tested with eithwr SEM ar TEM, The abave tast report retates only to-the fems tested, This report may only be reproduted In part with written approval

logoy@iust comtain at least one signature to ba valld, Laboratory is not responsihle for the acawacy of resulty when requasted o physically separate and analyze iayerad samples.

by fj;&sl. T abovs test must nol be used by the dlient to claim product sndorsement by NVLAP nor any agency of the United States Government All "NVLAP" reports with NVLAP

ointCount-1 -Pg_ge 1
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EMSL: Analytical, Inc.
107 Haddon Ave., Westmont, NJ 03108

Order ID: 040007035

Attn: David Nelson Customer II: VERS96

Versar Inc. Customer PO:

6850 Versar Center Received: 5/8/00 11:20 AM

PO Box 1549

Springfield, VA 22151 °
Fax: 703-642-6809 EMSL Order: 040007035
Project:  4600.008/EPA Vermiculite EMSL Project ID:

Asbestos Analysis of Bulk Materials via EPA 600/R-93/116 Method using
Analytical Electron Microscopy

Client EMSL Asbestos Asbestos
Sample ID Sample ID Weight % Type(s)
68184 040007035-1 BQL* Actinolite
68185 040007035-2 BQL Anthopyllite
68186 040007035-3 BQL ‘Actinolite
68187 040007035-4 0.17 Actinolite
68188 040007035-5 BQL ND#*
68189 040007035-6 BQL ND
68190 040007035-7 BQL ND
68191 040007035-8 BQL ND
68192 040007035-9 BQL Actinolite
68193 : 040007035-10 BQL Actinolite
Key

*BQL = Below Quantitation Limit (0.1 weight%)
#**ND = None Detected

Note: All samples were not ashed prior to analysis

A, Samudra, Ph.D. / y/

Stephen Siegel, CIH- Lab Manager
Or other approved signatory




EMSL Analytical, Inc.
107 Haddon Ave,, Wastmont, NJ 08108
Phonet (609) 8—4800 Fax: (808) 858-4960 : suiegeld EMSL.c

ot T e & DA EEE R¥tyeen

Attn: David Nelson Customer (D; VERSY96

Versar Inc, Customer PO: 07563

6850 Versar Center SR )

PO Box 1549 Received: 05/08/00 11:20 AM

Springfield, VA 22151 ]
Fax: 703-642-6809 Phone: 703-642-6889 EMSL Order: 040007035
Project:  4601.006/EPA Vermiculite EMSL Project ID:

Analysis Date: 5/16/2000

Polarized Light Microscopy (PLM) - Point Count Performed by EPA 600/M4-82-020/ELAP 5

Non-Ashestos Asbestos
Sample Location Appearance Treatiment % Fibrous % Non-Fibrous % Type
58184 ACE Brown Teased 3.0% Min. Wool 94.0% Non-fibrous {other) Nahe Detected
040007035-0001 HORTICULTURA  Fiproys 3,0% Wollastonite
Homogeneous
68185 HOFFMAN Brown Teased 3.0% Cellulose 95.0% Non-fibrous (other) <1% Tremolite
040007035-0002 HORTICULTURA  Fityrous 2.0% Wollastonite
Homogeneous
58186 ACE : Brown Teased 3.0% Cellulose 95.0% Non-fibrous (other) None Detected
040007035-0003 HORTICULTURA  kibrous 2.0% Woflastonite '
Homaogeneous
68187 EARTHGRO'S Brown Teased 5.0% Cellulose 92.0% Non-fibrous {other) <1% Tremolite
| 0400070350004 BEST  Fibrous 3.0% Wollastontte
Homogeneous
68188 SCHULTZ Brown Teased 4.0% Cellulose 93.0% Non-flbrous (other)  None Detected
0400070350005 HORTICULTURA  Fibrous 3.0% Wollastonite
Homogeneous
68189 SCHULTZ Brown Teased 5.0% Cellulose 90.0% Non-fibrous (other) None Detected
040007035-0006 HORTICULTURA  Fiprous 5.0% Wollastonite
. Hemogeneous .
68190 BLACK GOLD Brown Teased 3.0% Cellulose 95.0% Non-fibrous (other) <1% Chrysotiie
040007035-0007 VERMICULITE Fibrous 2.0% Wollastonite 1% Tremolite
Homogeneous
68191 . WHITNEY Beige Teased 3.0% Celluiose 95.0% Non-fibrous (other) Nane Detected
040007035-0008""" FARMS Fibrous 2.0% Wollastonite
Homogeneous
68182 SCOTTS Brown Teased 10.0% Celluioss 85.0% Non-fibrous (other) None Detected
0400070356009 VERMICULITE  Finrous 5.0% Wollastonite
Homogeneous
68193 HOFFMAN Brown Teased 10.0% Callulose 80.0% Non-fibrous (other) None Detected
0400070360010 AFRICAN Flbrous 10.0% Wollastonite
Homogeneous
Essie Spencer /
Anatyst Stephen Slegel, GIH
or other approved signatory
Discialmers; PLM has besn knawn to mise asbestos in a small percantage of samples which contain asbestes, Thus nega\ivaFLM results cannot be guaraniead, Samples reportecd as
«1% ar nang detected should be tested with eliher SEM or TEM. The above test raport ralates only 10 the items testad, This report may only be raproduced in part with written approval
by SL. THe above test must not be used by the client to claim product endorsemeant by NVLAP nor any agency of the Uniled States Govemmant. Alf “NVLABR" reports with NVLAP
logauginust cntain at least ons signalure 1o be valld, Laboratory is not responsibls for the accuracy of results when requasted to physically separate and analyze layared samples,
=4 Rage.l
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EMSL Analytical, Inc. -
107 Haddon Ave,, Westmont, NJ 08108

" Project:  4600.008/EPA Vermiculite

EMSL Project ID:

Asbestos Analysis of Bulk Materials via EMSL SOP 2000 Method using
Polarized Light (PLM) and Transmission Electron Microscopy (TEM)

S

Order ID: 040066832
Attn: David Nelson Customer ID; VERS96
Versar Inc. . Customer PO:
6850 Versar Center Received: 5/4/00 12:58 PM
PO Box 1549 :
Springfield, VA 22151
Fax: 703-642-6809 EMSL Order: 040006832

*ND = None Detected

Essie Spencer
PLM Analyst

.M. Samudra, Ph, D

**BDL, = Below Detection Limit (0.1 weight%)

Client EMSL PLM Results TEM Results . Asbestos
Sample ID Sample ID EPA Point Count Type(s)
90813 040006832-0001 ND#* BDL** ND
90831 040006832-0002 - - ND BDL ND
90832 040006832-0004 ND BDL Actinolite/Tremolite
90833 040006832-0003 ND BDL Nb
90844 040006832-0005 ND BDL ND
Key

y %

Stephen Siegel, CIH- Lab Manager
Or other approved signatory
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EMSL Analytieal, Inc.
107 Haddon Ave., Westmont, NJ 08108

Order ID: 040006832

Asbestos Analysis via EPA Superfund Method for the Determination of Releasable
Asbestos Fibers in Soils and Bulk Materials- EPA540-R-97-028

Aftn: David Nelson

Versar Inc.,

6850 Versar Center

PO Box 1549

Springfield, VA 22151
Fax: 703-642-6809
Project:  4600.008/EPA Vermiculite

Client Samplef 90813
EMSL Samplei 40006832001

Chrysotile Asbestos Analysis Resuits

Nao, of Total Chrysotile Asbestos Structures

No, of Long (>5 nm) Chrysotile Asbestos Structures

No. of Total Chrysotile Asbestos Fibers/Bundles

No. of Long (>5 pum) Chrysotile Asbestos Fibers/Bundles

Amphibole Asbestos Analysis Results
No, of Total Amphibole Asbestos Structures

No, of Long (>5 pm) Amphibole Asbestos Structures

No. of Total Amphibole Asbestos Fibers/Bundles

No. of Long (>5 pm) Amphibole Asbestos Fibers/Bundles

Amphibole Mineral Type-

Customer 1D:
Customer PO:
Received:
Report Date:

EMSL Order:
EMSL Project ID:

Low

Magnification

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A

ESTIMATED CONCENTRATIONS OF RELEASABLE ASBESTOS IN SAMPLE

Total Chrysotile Structures per g Sample
Total Amphibole Structures per g Sample
Total Asbestos Structures per g Sample
Long Chrysotile Structures per g Sample
‘Long Amphibole Structures per g Sample
Long Asbestos Structures per g Sample

Estimated Analytical Sensitivity: (structures/g)

Cong.
<369.38
<369.36
<360.36
<360.36
<3698.36
<369.36

<369.36

ESTIMATED CONCENTRATIONS OF RELEASABLE ASBESTOS IN RESPIRABLE

DUST OF SAMPLE

Total Chrysotile Structures per g Dust
Total Amphibole Structures per g Dust
Total Asbestos Structures per g Dust
Long Chrysotile Structures per g Dust
Long Amphibole Structures per g Dust
Long Asbestos Structures per g Dust

Estimated Analytical Sensitivity: (structures/g dust)

AV, Samudra, PhD>,
Analyst

Conc,
<146,778,488
<146,778,498
<146,778,498
<146,778,408
<146,778,498
<1486,778,498

- <148,778,498
L

VERS%6

5/4/00 12:58 PM
5/17/00

040006832

High
Magnification
0]

0
0
0

Locoo

95% UCL
<723.95
<723.95
<723.95
<723.85
<723.85

<723.95
<723.95

95% UCL
<287,685,856
<287,685,866
<287,685,866
<287,685,856
<287,685,856
<287,685,856

<287,685,856

*Stephen Siegel, CIH- Lab Manager
Or other approved signatory



EMSL Analytical, Inc.
107 Haddon Ave., Westmont, NJ (08108

Order ID: 040006832

Asbestos Analysis via EPA Superfund Method for the Determination of
Releasable Asbestos Fibers in Soils and Bulk Materials- EPAS40-R-97-028

Customer ID:
Customer PO:
Received:
Report Date:

David Nelson

Versar Inc.

6850 Versar Center

PO Box 1549

Springfield, VA 22151
703-642-6809
4600.008/EPA Vermiculite

Attn:

EMSL Order:
EMSL Project ID:

Fax:
Project:

Date Analysis Started

Date Analysis Completed

Lab Sample #

Field Sample ID Number

Field Prepartation Technique

Additional Lab Preparation Procedures
Sample Drying

Sample Splitting

Other

TEM Analysis

Effective Area of Analytical Filter (sq mm)
Maguification

Grid Opening Area (sq mm)

Number of G,0. Scanned

Asbestos Structure Size and Type Categories of Interest

Minimum Acceptable Structure ID Category

Dust Generator

Mass of Sample Tumbled (g)

Air Flow Rate Through ME opening of Dust Generator (m}/min)
Air Flow Rate Through IST opening of Dust Generator (ml/min)
Air Flow Rate Scrubber (ml/min)

Estimated Total Air Flow Rate Through Elutriator (inl/min)

Total Mass of Dust Collected on Dust Filters (g)

Time of Dust Collection (24 br clock) at 60 rpm

Start/Stop

Estimated first-order rate constants for dust generation (min™) at 60 rpm

VERS96

5/4/00 12:58 PM
5/17/00,

040006832

5/9/60

5/10/00
040006832-0001
90813

N/A

Yes
N/A

385

19,000X

0.0061

10

>0.5n Length |
<0.51 Diameter
>3:1 Aspect Ratio
Amphiboles/Chrysotile
>0.5n Length
<0.5¢ Diameter
>5:1 Aspect Ratio

17.0874
1500
1300
N/A
1300

0.00043
30 sec
N/A

2

Samples from the Isokinetic Sampling Tube (IST) Opening of the Dust Generator 60 rpm run

Time of Colection (24 hr clock)
Start/Stop
Estimated Mass of Dust Collected on Filg z}g)

A.V. Samudra, Ph. D.

30 sec
N/A
0.00043

/'"

Analyst Stephen Siegel,

Or other

CIH- Lab Manager
approved signatory



EMSL Axalyticz], Inc,
107 Haddon Ave., Westmoent, NJ 08108

Order ID: 040006832

Asbestos Analysis via EPA Superfund Method for the Determination of
Releasable Asbestos Fibers in Soils and Bulk Materials- EPAS40-R-97-028

Customer ID:
Customer PO;
Received:
Report Date:

David Nelson

Versar Inc,

6850 Versar Center

PO Box 1549

Springfield, VA 22151
703-642-6809 )
4600.008/EPA Vermiculite

Aftn:

EMSL Order:
EMSL Project ID:

Fax:
Project:

Date Analysis Started

Date Analysis Completed

Lab Sample #

Field Sample ID Number

Field Prepartation Technique

Additional Lab Preparation Procedures
Sample Drying

Sample Splitting

Other

TEM Analysis

Effective Area of Analytical Filter (sq mum)
Magnification

Grid Opening Area (sq mm)

Number of G.O. Scanned

Asbestos Structure Size and Type Categories of Interest

Minimum Acceptable Structure ID Category

Dust Generator

Mass of Sample Tumbled (g)

Air Flow Rate Through ME opening of Dust Generator (ml/min)
Air Flow Rate Through IST opening of Dust Generator (ml/min)
Air Flow Rate Scrubber {ml/min)

Estimated Total Air Flow Rate Through Elutriator (m!/min)

Total Mass of Dust Collected on Dust Filters (g)

Time of Dust Collection (24 hr clock) at 60 rpm

Start/Stop

Estimated first-order rate constants for dust generation (min'") at 60 rpm
Samples from the Isokinetic Sampling Tube (IST) Opéning of the Dust Generator

Time of Collection (24 hr clock)

Start/Stop

Estimated Mass of Dust Collected/t))ﬁmr (2)
7

A.V. Samudra, Ph. D.

VERS96

| 5/4/00 12:58 PM
5/17/00

040006832

5/9/00

5710/00
040006832-0002
50831

N/A

Yes ‘
N/A

385

19,000X

0.0061

10

>0.5p Length
<0.51 Diameter
>5:1 Aspect Ratio
Amphiboles/Chrysotile
>0.5p Length
<0.5u Diameter
>5:1 Aspect Ratio

26.1993
1500
1300
N/A
1300

0.00025
30 sec
N/A

2

60 rpm rnm
30 sec
N/A
0.00025

Analyst

Stephen Siegel, CIH- Lab Manager

Or other approved signatory



EMSL Analytical, Inc.
107 Haddon Ave., Westmont, N.Y 08108

Order ID: 040006832

Asbestos Analysis via EPA Superfund Method for the Determination of Releasable
Asbestos Fibers in Soils and Bulk Materials- EPAS40-R-97-028

Attn: David Nelson Customer ID: VERS96
‘ Versar Inc, Customer PO:
6850 Versar Center Received: 5/4/00 12:58 PM
PO Box 1549 Report Date: 5/17/00
Springfield, VA 22151
Fax: 703-642-6809 EMSL Order: 040006832
Project:  4600.008/EPA Vermiculite EMSL Project ID;
Client Sample# 90831
EMSL Sample# 040006832-002
Chrysotile Asbestos Analysis Results Low High
' Magnification Magnification
No, of Total Chrysotile Asbestos Structures N/A 0
No, of Long (>5 pm) Chrysotile Asbestos Structures N/A 0
No. of Total Chrysotile Asbestos Fibers/Bundles N/A 0
No. of Long (>5 pm) Chrysotile Asbestos Fibers/Bundles N/A 0
Amphibole Asbestos Analysis Results
No. of Total Amphibole Asbestos Structures N/A 0
No. of Long (>5 um) Amphibole Asbestos Structures N/A 0
No, of Total Amphibole Asbestos Fibers/Bundles N/A 0
No. of Long (>5 pm) Amphibole Asbestos Fibers/Bundles N/A 0
Amphibole Mineral Type- N/A N/A
ESTIMATED CONCENTRATIONS OF RELEASABLE ASBESTOS IN SAMPLE
Cong, 95% UCL
Total Chrysotile Structures per g Sample <240.80 <472.17
Total Ampbibole Structures per g Sample <240.90 <472.17
Total Asbestos Structures per g Sample <240.80 <472.17
Long Chrysotile Structures per g Sample <240.90 <472.17
‘Long Amphibole Structures per g Sample <240.80 <472.17
Long Asbestos Structures per g Sample <240.80 <472.17
Estimated Analytical Sensitivity: (structures/g) <240.90 <472.17
ESTIMATED CONCENTRATIONS OF RELEASABLE ASBESTOS IN RESPIRABLE
DUST OF SAMPLE :
Cone. 95% UCIL,
Total Chrysotile Structures per g Dust <252,459,016 <494,819,672
Total Amphibole Structures per g Dust <262,459,018 <494,819,672
Total Asbestos Structures per g Dust <252 459,016 <434,819,672
Long Chrysotile Structures per g Dust '<252,459,016 <494,819,672
Long Amphibole Structures per g Dust <252,459,016 <494,819 672
Long Asbestos Structures per g Dust <252,459,016 <494,819 672
Estimated Analytical Sensitivity: (structures/g dust) <252,458,016 <484,819,672

AV, Samudra. Ph.D. ///

Analyst Stephen Siegel, CIH- Lab Manager
Or other approved signatory




EMSI., Analytical, Inc.
107 Haddon Ave., Westmont, N 08108

Order ID: 040006832

Asbestos Analysis via EPA Superfund Metheod for the Determination of
Releasable Asbestos Fibers in Soils and Bulk Materials- EPA540-R~97-028

Attn: David Nelson Customer ID;
Versar Inc, Customer PO:
6850 Versar Center Received:
PO Box 1549 Report Date:
Springfield, VA 22151
Fax: 703-642-6809 : EMSL, Order:
Project:  4600.008/EPA Vermiculite EMSL Project ID:
Date Analysis Started
Date Analysis Completed
Lab Sample #
Field Sample I Number

Field Prepartation Technique

Additional Lab Preparation Procedures
Sample Drying

Sampie Splitting

Other

TEM Analysis

Effective Area of Analytical Filter (sq mm)
Magnification

Grid Opening Area {sq mm)

Number 6f G.0. Scanned

Asbestos Structure Size and Type Categories of Interest

Minimum Acceptable Structure ID Category

Dust Generator

Mass of Sample Tumbled (g)

Air Flow Rate Through ME opening of Dust Generator (ml/min)
Air Flow Rate Through IST opening of Dust Generator (ml/min)
Air Flow Rate Scrubber (ml/min)

Estimated Total Air Flow Rate Through Elutriator (ml/min)

Total Mass of Dust Collected on Dust Filters (g)

Time of Dust Collection (24 hr clock) at 60 rpm

Start/Stop

Estimated first-order rate constants for dust generation (min™) at 60 rpm

VERS96

5/4/00 12:58 PM
5/17/00

040006832

5/9/00

5/10/00
040006832-0003
50832

N/A

Yes
N/A

385

19,000X

0.0061

10

>0.5p Length
<0.5u Diameter
>5:1 Aspect Ratio
Amphiboles/Chrysotile
>0.51 Length
<0.5u Diameter
>5:1 Aspect Ratic

16.5938
1500
1300
N/A
1300

0.00011
30 sec
N/A

2

Samples from the Isokinetic Sampling Tube (IST) Opening of the Dust Generator 60 rpm run

Time of Collection (24 hr clock) 30 sec
Start/Step N/A
Estimated Mass of Dust Collected on Filter (g)  0.00011
A.V. Samudra, Ph. D, :
Analyst Stephen Siegel, CIH- Lab Manager

Or other approved signatory



EMSL Analytical, Inc.
107 Haddon Ave., Westmant, NJ 08108

Order ID: 040006832

Asbestos Analysis via EPA Superfund Method for the Determination of Releasable
Asbestos Fibers in Soils and Bulk Materials- EPA540-R-97-028

Attn: David Nelson

Versar Inc.

6850 Versar Center

PO Box 1549

Springfield, VA 22151
Fax: 703-642-6809
Project:  4600.008/EPA Vermiculite

Client Sample# 90832
EMSL Sample# 040006832-003

Chrysotile Asbestos Analysis Results

No. of Total Chrysotile Asbestos Structures

No. of Long (>5 um) Chrysotile Asbestos Structures

No. of Total Chrysotile Asbestos Fibers/Bundles

No. of Long (>5 pm) Chrysotile Asbestos Fibers/Bundles

Amphibole Asbestos Analysis Results
No. of Total Amphibole Asbestos Structures

No.of Long (>5 pm) Amphibole Asbestos Structures

No. of Total Amphibole Asbestos Fibers/Bundles

No. of Long (>5 purm) Amphibole Asbestos Fibers/Bundles

Amphibole Mineral Type-

Customer 1D:
Customer PO:
Received:
Report Date;

EMSL Order;
EMSL Project ID:

Low

_l

Magnification

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A

ESTIMATED CONCENTRATIONS QF RELEASABLE ASBESTOS IN SAMPLE

Total Chrysotile Structures per g Sample
Total Amphibole Structures per g Sample
Total Asbestos Structures per g Sampie
Long Chrysotile Structares per g Sample
‘Long Amphibele Structures per g Sample
Long Asbestos Structures per g Sample

Estimated Analytical Sensitivity: (étruchxres/g)

Cone,
<380.35
<380.35
<380.35
<380.35
«380.35
<380.35

<380.35

ESTIMATED CONCENTRATIONS OF RELEASABLE ASBESTOS IN RESPIRABLE

DUST OF SAMPLE

Total Chirysotile Structures per g Dust
Total Amphibole Structures per g Dust
Tatal Asbestos Structures per g Dust
Long Chrysotile Structures per g Dust
Long Amphibole Structures per g Dust
Long Asbestos Structures per g Dust

Estimated Analytical Sensitivity; (structures/g dust)

AV, Samudra, Ph.D.
Analyst

Cone.
<252,458,016
<252,459,016
<252,459,016
<252,458,016
<252,459,018
<252,459,0186

<252,453,016
74

VERS96

5/4/00 12:58 PM
3/17/00

040006832

High

Magnification

0

0
0
0

§OOOO

95% UCL
<745.49
<745,49
<745.49
<745.49
<745.49
<745,49

<745.49

85% UCL
<484 818,672
<494 816,672
<494,818,672
<494,819,672
<404, 819,672
<494 819,672

<484,819,672

Stephen Siegel, CIH- Lab Manager
Or other approved signatory



EMSL Analytical, Inc.
107 Haddon Ave., Westmont, NJ 08108

Order ID: 040006832

Asbestos Analysis via EPA Superfund Method for the Determination of
Releasable Asbestos Fibers in Soils and Bulk Materials- EPA540-R-97-028

Atin; David Nelson Customer ID:
Versar Inc. Customer PO:
6850 Versar Center Received:
PO Box 1549 Report Date:
Springfield, VA 22151 .
Fax: 703-642-6809 EMSL Order:
Project:  4600.008/EPA Vermiculite EMSL Project ID:

Date Analysis Started

Date Analysis Completed

Lab Sample #

Field Sample 1D Number

Field Prepartation Technique

Additional Lab Preparation Procedures
Sample Drying

Sample Splitting

Other

TEM Analysis

Effective Area of Analytical Filter (sq mm)
Magnification

Grid Opening Area (5q mm)

Number of G.0. Scanned

Asbestos Structure Size and Type Categories of Interest

Minimum Acceptable Structure [D Category

Dust Generator

Mass of Sample Tumbled (g)

Alr Flow Rate Through ME opening of Dust Generator (m}/min)
Air Flow Rate Through IST opening of Dust Generator (m}/min)
Air Flow Rate Serubber (ml/min)

Estimated Total Air Flow Rate Through Elutriator (ml/min)

Total Mass of Dust Collected on Dust Filters (g)

Time of Dust Collection (24 hr clock) at 60 rpm

Start/Stop

Estimated first-order rate constants for dust generation (min™) at 60 rpm

VERS96

5/4/00 12:58 PM
5/17/00

040006832

5/9/00

5/10/00
040006832-0004
90833

N/A

Yes
N/A

385

19,000X

0.0061

10

>0.51 Length
<0.5p Diameter
>5:1 Aspect Ratio
Amphiboles/Chrysotile
>0.5u Length
<0.5u Diameter
>5:1 Aspect Ratio

15.2587
1500
1300
N/A
1300

0.00002
30 sec
N/A

2

Samples from the Isokinetic Sampling Tube (IST) Opening of the Dust Generator 60 rpm run

Time of Collection (24 hr clock)
: Start/Stop

A.V. Samudra, Ph. D.

30 sec
N/A

Estimated Mass of Dust Colla;ted%ilter (g) 0.00002

Analyst Stephen Siegel, CIH- Lab Manager
Or other approved signatory



EMSL Analytical, Inc.
107 Haddon Ave,, Westmont, N.J 08108

Order ID: 040006832

Asbestos Analysis via EPA Superfund Method for the Determination of Releasable
Asbestos Fibers in Soils and Bulk Materials- EPA540-R-97-028

6850 Versar Center

Springfield, VA 22151

Attn; David Nelson
Versar Inc,
PO Box 1549

Fax: 703-642-6809

Project:  4600.008/EPA Vermiculite

Client Sample# 90833
EMSIL Sample# 040006832-004

Chrysotile Asbestos Analysis Results

No. of Total Chrysotile Asbestos Structures

No. of Long (>5 ym) Chrysotile Asbestos Structures

No. of Total Chrysotile Asbestos Fibers/Bundles

No. of Long (>5 um) Chrysotile Asbestos Fibers/Bundles

Amphibole Asbestos Analysis Results
No. of Total Amphibole Asbestos Structures
No. of Long.(>5 um) Amphibole Asbestos Structures
No. of Total Amphibole Asbestos Fibers/Bundles
No, of Long (>5 um) Amphibole Asbestos Fibers/Bundles
Amphibole Mineral Type-

Customer ID;
Customer PO:
Received:
Report Date:

EMSI. Order:
EMSL Project ID:

Low

Magnification

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A

ESTIMATED CONCENTRATIONS OF RELEASABLE ASBESTOS IN SAMPLE

Total Chrysotile Structures per g Sample
Total Amphibole Structures per g Sample
Total Asbestos Structures per g Sample
Long Chrysotile Structures per g Sample
‘Long Amphibole Structures per g Sample
Long Asbestos Structures per g Sample

Estimated Analytical Sensitivity: (structures/g)

Cone,
<413.63
<413.63
<413.63
<413.63
<413.63
<413.63

<413.83

ESTIMATED CONCENTRATIONS OF RELEASABLE ASBESTOS IN RESPIRABLE

DUST OF SAMPLE

Total Chrysotile Structures per g Dust
Total Amphibole Structures per g Dust
Total Asbestos Structures per g Dust
Long Chrysotile Structures per g Dust
Long Amphibole Structures per g Dust
Long Asbestos Structures per g Dust

Estimated Analytical Sensitivity: (structures/g dust)

AV, Samudra, Ph.D.

Analyst

Cone.
<3,185,737,705
<3,155,737,705
<3,165,737,705
<3,165,737,705
<3,155,737,705
<3,155,737,705

<3,155,737,706

VERSS96

5/4/00 12:58 PM

5/17/00

040006832

High
Magnification
0

0
0
0

goooo

95% UCL
<810.72
<810.72
<810.72
<810.72 |
<810.72

<810.72
<810.72

95% UCL
<6,186,245,802
<6,185,245,902
<6,188,245,902
<6,1865,245,902
<B,185,245,902
<6,188,245,902

<6,185,248,902

i

Stephen Siegel, CIH- Lab Manager
Or other approved signatory



EMSL Analytical, Inc.
107 Haddon Ave., Westmont, NJ 08108

Order 1D: 040006832

Asbestos Analysis via EPA Superfund Method for the Determination of
Releasable Asbestos Fibers in Soils and Bulk Materials- EP A540-R-97-028

Attn; David Nelson Customer 1D:
Versar Inc. Customer PO:
6850 Versar Center Received:
PO Box 1549 Report Date:
Springfield, VA 22151

Fax: 703-642-6809 : EMSL Order:

Project:  4600.008/EPA Vermiculite EMSL Project ID:

Date Analysis Started

Date Analysis Completed

Lab Sample #

Field Sample ID Number

Field Prepartation Technique

Additional Lab Preparation Procedures
Sample Drying

Sample Splitting

Other

TEM Analysis

Effective Area of Analytical Filter (sq mm)
Maguification

Grid Opening Area (sq mum)

Number of G,0. Scanned

Asbestos Structure Size and Type Categories of Interest

Minimum Acceptable Structure ID Category

Dust Generator

Mass of Sample Tumble (g)

Alr Flow Rate Through ME opening of Dust Generator (ml/min)
Air Flow Rate Through IST opening of Dust Generator (ml/min)
Alr Flow Rate Scrubber (ml/min}

Estimated Total Air Flow Rate Through Elutriator (ml/min)

Total Mass of Dust Collected on Dust Filters (g)

Time of Dust Collection (24 hr clock) at 60 rpm

Start/Stop

Estimated first-order rate constants for dust generation (min™) at 60 rpm

VERS96

5/4/00 12:58 PM
5/17/00

040006832

5/9/00

5/10/00
040006832-0003
90844

N/A

Yes
N/A

385

19,000X

0.0061

10

>0.5u Length
<0.51 Diameter
>5:1 Aspect Ratlo
Amphiboles/Chrysotile
>0.51 Length
<0.5u Diameter
>5:1 Aspect Ratio

29,7354
1500
1300
N/A

1300

0.00087
30 sec
N/A

2

Samples from the Isokinetic Sampling Tube (JST) Opening of the Dust Generator 60 rpm run

Time of Collection (24 hr clock)
Start/Stop
Estimated Mass of Dust Collected gn Filter (g)

AV, Samudra, Ph. D. ! S

30 sec
N/A
0.00087

Analyst

Stephen Siegel, CIH- Lab Manager

Or other approved signatory



EMGL Analytical, Inc.
107 Haddon Ave., Westmont, NJ 08108

Order ID: 040006832

Asbestos Analysis via EPA Superfund Method for the Determination of Releasable
Asbestos Fibers in Soils and Bulk Materials- EPA540-R-97-028

Attn: David Nelson Customer ID: VERS96
Versar Inc. Customer PO:
6850 Versar Center Received: 5/4/00 12:58 PM
PO Box 1549 Report Date: 5/17/00
Springfield, VA 22151
Fax: 703-642-6809 . EMSL Order; 040006832
Project:  4600.008/EPA Vermiculite EMSL Project ID:
Client Sample# 90844
EMSL Sample# 040006832-005
Chrysotile Asbestos Analysis Results Low High
Magnification Magnification
No. of Total Chrysotile Asbestos Structures N/A. 0
No. of Long (>5 pm) Chrysotile Asbestos Structures N/A 0
No. of Total Chrysotile Asbestos Fibers/Bundles T N/A 0
No, of Long (>5 um) Chrysotile Asbestos Fibers/Bundles N/A 0
Amphibole Asbestos Analysis Results
No. of Total Amphibole Asbestos Structurés N/A 3
Na. of Long (>5 um) Amphibole Asbestos Structures N/A 2
No. of Total Amphibole Asbestos Fibers/Bundles N/A 0
No. of Long (>5 um) Amphibole Asbestos Fibers/Bundles N/A 0 :
Amphibole Mineral Type- N/A Actinolite/Richterit
ESTIMATED CONCENTRATIONS OF RELEASABLE ASBESTOS IN SAMPLE
Conc. 95% UCL
Total Chrysotile Structures per g Sample <212.28 <416.02
Total Amphibole Structures per g Sample 636.76 1248.06
Total Asbestos Structures per g Sample 636.76 1248.06
Long Chrysotile Structures per g Sample <212,25 <416.02
'Long Amphibole Structures per g Sample 212.25 416.02
Long Asbestos Structures per g Sample 212.25 416.02
Estimated Analytical Sensitivity: (structures/g) <212.25 <416.02
ESTIMATED CONCENTRATIONS OF RELEASABLE ASBESTOS IN RESPIRABLE
DUST OF SAMPLE ’
Conc, 95% UCL
Total Chrysotile Structures per g Dust <72,645,694 <142,189,561
Total Amphibole Structures per g Dust 217,637,083 426,568,683
Total Asbestos Structures per g Dust 217,637,083 426,568,683
Long Chrysotile Structures per g Dust o <72,545,694 <142,189,561
Long Amphibole Structures per g Dust 145,091,389 284,379,122
Long Asbestos Structures per g Dust 145,091,389 284,379,122
Estimated Analytical Sensitivity: (structures/g dust) <72,5645,694 <142,189,561
A.V. Samudra, Ph.D. % el
Analyst "Stephen Siegel, CIH- Lab Manager

Or other approved signatory
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[N
147 Hadon Ave., Westmont, XY 08108

N TR ST ISR " i
| Order ID: 040008583
A Linda Philtips/David Nelson Customer ID: VERSS6
Versar Inc. Custoxper PO:
6850 Versar Center Received: 06/01/00 3:00 PM
PO Box 1549
Springfield, VA 22151
Fone; T03-642-6809 . EMSL Order: 040008582
Project:  4600.008/EPA Vermiculite EMSL Project ID:

Asbestos Analysis of Bulk Materials via EPA 600/R-93/116 Method using Analyicsl

Electron Microscopy
Client - EMSL Asbestos Asbestos Type(s)  Ashed / Not Ashed
Sample D Sample ID Weight% '
90831 040008582-1 BQL* ND#** Not Ashed
90844 040008582-2 BQL ND Not Ashed
90847 040008582-3 BQL ND Not Ashed
This amalysis is on fine portion of sample after sievin with #10 and #35 sieves,
Key .
*BQL = Below Quantitution Limit (0.1 weight%)
**NI) = None Detected
- - /\J
A.V. Samudrz, Ph. D /
TEM Analyst Stephen Siegel, CIH- Lab Manoger
Or other approved signatory




EMSL Analytical, Inc.
167 Huldon Ave., Westmuat, NJY 08108

PR A Eapagama, o TN
Order ID: 040008582

Attn: Linda Phillipe/David Nelson Costomer I0:  ~ VERS96

Versar Ing, Customer PO:

6850 Versar Center Reoeived; 06/01/00 3:00 PM

PO Box 1549 '

Springfield, VA 22151
Fax: 703-642-6309 EMSL Order: 040008582
Projest  4600.00R/EPA Vermiculite EMSL Project 1D:

EFA Protocol for Screening Soil and Sediment Samples For Asbestos Coutent Used
by USEPA, Region 1 Laboratory (Rev May 24, 1994)

Modified by EMSL (Sept 1999)

Client Sample ID | EMSL, Sample . Location 2’9_

: _ : D Asbestos
20831 (40008582-1 None Detected
90844 040008582-2 None Detected
90847 040008582-3 None Detected

Samples were sieved to crarse, medium, and fine portions using #10 and #35 sieves.

. David Poitras : ///\/
Analyst ! Stephen Siegel, CIH- Lab Manager
: ‘ Or other approved signatory
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EMSL Analytical, Inc.
107 Haddon Ave,, Westmont, NJ 08108

Order ID: 040009370

Atta: Linda Phillips/David Nelson Customer ID: - VERS96
Versar Inc. Customer PO:
6850 Versar Center Received: 06/14/00 9:54 AM
PO Box 1549
Springfield, VA 22151
Fax: 703-642-6809 EMSL Order: 040009370 .
Project:  4600.005/EPA Vermiculite EMSL Project ID: '

Asbestos Analysis of Bulk Materials via EPA 600/R-93/116 Method using Analytical
Electron Microscopy

Client EMSL - Asbestos Asbestos Type(s)  Ashed / Not Ashed
Sample ID Sample ID Weight%
68194 040009370-1 BQL* Tremolite/Actinolite Not Ashed

e This result is for TEM of fine portion of sample.

o Asbestos amount in original sample based on this value, and ND in coarse and medinm portions (by
PLM) is <0.02% Tremolite/Actinolite.

* The samples was sieved to coarse, medium, and fine portions using #10 and #35 sieves.

Key
*BQL = Below Quantitation Limit (0.1 weight%)

A.V. Samudra, Ph. D / J
TEM Analyst Stephen Siegel, CIH- Lab Manager

Or other approved signatory




EMSL Analytical, Inc,
107 Haddon Ave., Westmont, NJ 08108

ML A AT AASN TR ; R
Order ID: 040009370
Attn: Linda Phillips/David Nelson Customer ID: VERS96
Versar Inc. Customer PO:
6850 Versar Center Received: 06/14/00 9:54 AM
PO Box 1549
Springfield, VA 22151
Fax: 703-642-6809 EMSL Order: 040009370
Project:  4600.005/EPA Vermiculite EMSL Project ID:

EPA Protocol for Screening Soil and Sediment Samples For Asbestos Content Used

by USEPA, Region 1 Laboratory (Rev May 24, 1994)
Modified by EMSL (Sept 1999)

Client Sample JD | EMSL Sample Location Y%
ID Asbestos
68194 040009370-1 < 0.19% Tremolite

e Samples were sieved to coarse, medium, and fine portions using #10 and #35 sieves,

s Final Asbestos result reported is based on ND in coarse and medium portions, <1%

Tremolite in fine portion by PLM.

Scoit Combs /

Analyst Stephen Siegel, CIH-~ Lab Manager
Or other approved signatory
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EMSL Analytical, Inc.
107 Haddon Ave,, Westmont, NJ 08108
Phone: (609) 858-4800  Fax: (609) 858-4980 Emall: sslegel@EMSL.com
'z.fezt'-ss«':w;mtms;v(mwmamwwm»mmté@mm&w&mﬁ&wmmzwwﬂswmm&mm&mmmzmmmmwmmmmwm&wg«wmy
Attn: Linda Philflps/Dave Nelsoh Customer 1D; VERS86
ggs'za{,m"' Cent Customer PO:
‘ersar Center . ]
PO Box 1549 Recealved: 05/26/00 12:17 PM
Springfleld, VA 22151 .
Fax: 703-842-6809 Phone: 703-842-8889 EMSL. Order: 040008279
Project:  4601.005/EPA WIMSATT EMSL Project ID:
Analysis Date. B/30/2000
Asbestos Fiber Analysis by Transmission Electron Microscopy (TEM), Selected Area Elec
Diffraction (SAED), and Energy Dispersive
X-Ray Microanalysis (EDX) - Performed by EPA Level {l Method,
' Analytical
Volume Asbestos # Structures Sensitivity Concentration
Sample (liters) Type(s) Asbestos ~ Non-Asb. (Nee) (S’ See Notes
AMS-001-A 1264 Amosite 1 4 0.0050 16.39 0.0050 r’b&?«'s greater than & microns in
an,
040008279-0001
AMS-002-A 1330  None Detected 0 0.0047 <16.39 <0.0047
040008279-0002
AMS-003-A 337 None Detected 0 0.0187 <1639 <0.0187
040008273-0003
AMS-D04-A 355  None Detected 0 0.0178 <16.39 <0.0178
040008273-6004 .
AMS-005-A 358 None Detected 0 0.0176 <16.39 <Q.0176
0400082758-0005 .
AMS-008-A 355 None Detected 0 0.0178 <16.39 <0,0178
040008279-0006
AMS-OD?-A" . 63 None Detected 0 0.1002 <1638 <0,1002
G40008279-0007
AMS-008-A 63 None Detected 0 0.0898 <1639  <0.0998
040008275-0008 -
Anant Samudra
Analyst Stephen Slegel, CIH
or other approved signatory
Disclaimgys: The laboratory is not responsible for data reporied in structuresies, which Is dependent on volume collected by non-laboratory f \al. This report may not be
dyplicated, except in tull, without written permission by EMSL Analytival, Inc. This report must not be used to claim product endorsement by NVLAP or any agency of the U.S.
Clyernmgnt This report refates anly to the samples reported abave. Quality control data (including 85% confidence limits and laboratory and fysts' y and precislon) is
pan request,
for NVLAP PLMTEM #101048-0, NY ELAP #10872
Page ]




EMSL Analytical, Inc,
107 Haddon Ave., Westmont, NJ 08108
Phone (605) 858—4800 Fax. (609)858-4960 EmaH ssleel EMSL.com

Aftn: Linda Phillips/Dave Nelson Customer |D: VERS96
Versar Inc. Customer FO:
D vorsay Genter Received: 05/26/00 12:17 PM
Springfield, VA 22151 .
Fax: 703-6842-6809 Phtone: 703-642-5889 EMSL Order: 040008279
Project:  4601.006/EPA WIMSATT EMSL Project ID:

Analysis Date: §/29/2000

Fiber Analysis of Air Samples via NIOSH 7400, Revision 3, Issue 2, 8/15/94

LOD Fibers/ Fibers/
Sample Location Sample Date Volume Fibers Fielis {fib/ec) mm? cc  Notes
AMS-001-A &26/2000 126440 160 100 0.002 20.38 0.006
040008279-0001 }
AMS-002-A 5/25/2000 1328.75 65 100 0.002 828 0.002
040008279-6602
AMS-003-A §/25/2000 337.18 100 10D 0.008 12.74 0.015
040006279-0003 ‘
AMS-004-A 5252000  354.60 <55 100 0.008 <70 <0.008
040008279-0004 ’
AMS-005-A 5/25/2000 35852 <55 100 0,008 <7.0  <0.008
040008279-0005
AMS-006-A §/25/2000 35546 <55 100 0.008 <7.0 <0008
040008278-00086
AMS-007-A 5/28/2000 63.00 <55 100 0.043 <7.0 <0.043
040008278-0007
AMS-008-A £/25/2000 $321 <585 100 0,043 <7.0  <0.043
040008279-0008
AMS-008-A . 5/26/2000 0.00 <55 100 <70 Flold Blank
040008275-0009
AMS-010-A §/28/2000 0.00 <55 100 <7.0 Field Blank
040008278-0010
AMS-011-A §/28/2000 0.00 <55 100 - <7.0 Field Blank
040008279-0011 '
Tom Besr /\
Analyst -- ' Stephen Stegel, GIH
or other approved signataty
Limit of detection is 7 fibers/mm?. The laboratary is not responsible for data reportsd in fibersicc, which I8 g dant on vo! collected by non-laboratory parsonnel, This report

talates only to the samples reportad abiove. This report may not be reproduced, except in full, without written appmval by EMSL.,
Anglysis performad by EMSL Westmont (NY State ELAP #10872)

CH-1 10of2




EMSL Analytical, Inc.
107 Haddon Ave., Westmant, NJ 05108

Fhone; (609) 858-480D __ Fax:
R S A A S N IR N AR VAR

el@EMSL.com

Atty;  Linda Philips/Dave Nelson ' CustomerD:  VERS96

ggsrza{'/ inc. + Genter Custamer PO;

ersa anl p . .
Springfield, VA 22151

Fax; 703-642-6809 Phone:  703-642-6889 EMSL Order: 040008279

Project:  4601.005/EPA WIMSATT EMSL Project ID:

Analysis Date: 5/2912000

Fiber Analysis of Air Samples via NIOSH 7400, Revision 3, Issue 2, 8/15/94

LOD Fibers/ Fibers/

Sample Location Sample Date  Volume Fibers Fields (fib/cc) mm? ¢ Notes
AMS-012-A 5/28/2000 000 <585 100 <7.0 Fleld Blank
0400082730012

o

Tom Beer
Analyst . Stephen Slegel, CIH
or other approved signatory
Limit of detestion Is 7 fihers/mm?.  The laboratary is hct responsible for data repanted In flbers/ce, which 1s d pendent on volume collected by nomraboratory personnsd. This ieport

relates only to tha samples reported abave. This teport may not be rapinduced, except In full, without written approval by EMSL,
Arglysis porformed by EMSL Westmont (NY State ELAP #10872)

) 20f2
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Wersar..

Versar Job No. _ %7 o045

Client;

ASBESTOS AIR SAMPLE DATA

EX

Project Manager, AZa AUtz

Sample Location,_Zedtzu Se17

" Date: 5 _/25/00 Shift, Sampies Coliected by;
Collection Method:r2ss i ovee / E#X sevies. 72 Analyze for

2, Az SOl
T By JRIBECTDL
75Y /Rel. Humid; 4

LATEMPLATEWMSBESTOSWASD. TMP

Sample Media,_. ¥5/. 8 %€ 25 wmn Temp:
SAMPLE DATA
Sample No. ot B o MY A S ke RVer ) Yk
Pump No. (hd | L1678 | pps | 78 | sek
Time On L5~ | &S 132 |43z | )43z
Time Off 1 2/0 (200 /508 |28 | [/50%
Total Time (min.) Al /35" | Be | 2& 3l
Flow Rate (LPM) F oL, | P 5D 7 244 | T €50 | 1957
Volume (liters) 2 Y 1327 7S | memr g BE4LD | 358,52
Fibers/Fields
Detection Limit
Results flee
Analyst
QC Recounts (f/cc)
QC Analyst
SAMPLE LOCATION
Sample-No. Hr [ woc | tve | pn | ABT | SAM
Sl A | zrare cocrrR ARy 50 |7 1a |5 | — 04
LW |77 cac ikt wer] splz A |5 | — |24
Mwﬁ I SERG CaeT LT 55 Z A @ — |
S 7yl |FAE cacT AT ey 50 |z A (M | —
TUTITOE Cae 7 P ARET] . —
ot 257 50l |4 | p | — X
| ) A IREIRGE ™ —
/g 7T 0|0 A ||~ K
Height (HT)
Location (LOC): | = Inside Work area O = Qutside work area
Type (TYP): G = General Area P = Personal A=Ambient B = Field Blank ‘
Phase (PH): S=Pre-Stat R =Removal E = Establish Containment C = Cleanup. F = Final ar
Abatement (ABT): FP = Fireproofing CT = Cefling Tiles  FT = Floar Ties = Boiler
TP = Transite Panel  AC = Acoustical Celling Texture M = Adhesive Mastics
R = Roofing Materials P = Pipe Lagging M- aw?(“f.d;' VMR ML AT
Sampling (SAM): AG = Aggressive  NA = Non-Aggressive
Note: All Personial Samples Must Have Worker Name and Social Security Number.
Comments: MM/Z& COUETED [wdgpnty M fcz50s o5
TCHLTL ML LRl T TR I
—



Versar...

Versar Job No. ~_#ég/ 205
Praject Mana?enwf

Date: 4. 1 C§5 | g7

ASBESTOS AIR SAMPLE DATA

1

Client_<74
Sample Location: 2orass 77
Samples Collected by; ZZ A/

Shift:

Collection Method;_y/zog/t Bbo /e febEL 2 Analyze for, grmdey/ #ssemes
Sample Media:.%; [ L #E 2 Temp,_274° /Rel. Humid,_ %1%
. SAMPLE DATA ,
Sample No. Aolis-o7-8 \ RS 208 ou5-002A forS0)03) Aoea S -0)) ) P 02HA
Pump No. S8Y372 |674333 | ~—— | — ~
Time On (935" \uzs . | 2aedas) Bane G Row(s| Rupie/S)
Time Off {S0% (So% ;
Total Time {min.) 320 B30 .
Flow Rate (LPM) 2, 120 | Z 102
Volume (liters) L3 3. z'}
Fibers/Fields b
Detection L.imit
Resuits flce
Analyst
QC Recounts {f/cc)
QC Analyst _
SAMPLE LOCATION

Samphe No. "HT | oc | Tve | pu | aBt | sam
At~ gpng| TN B G i P v | =]
4%/5/&05'/-‘ SEe e ol NI s ne] - Ip i M/}(
Height (HT) ‘
Location (LOC): I'= Inside Wark area O = Quiside work area
Type (TYP) G = General Area P =Personal A= Ambient B.=Field Blank )
Phase (PH): S = Pre-Start R = Removal E = Establish Containment C = Cleanup F = Final air
Abatement (ABT): FP = Fireproofing CT = Ceiling Tiles FT = Ficor Tiles  Bi = Boiler

. TP = Transite Panel  AC = Acoustical Ceiling Texture M = Adhesive Mastics

¥ R = Roofing Materials Pl = Pipe Lagging M- M LTNG

Sampiing (SAM); AG = Aggressive  NA = Non-Aggressive

Note:" All Personal Samples Must Have Worker Name and Social Security Number.

Comments:

T TP CTINE T P

A s




EMSL. Analytical, Inc.
107 Haddon Ave., Westmont, NJ 08108

Phone: (608) 858-4800 Fax: (608)858-4980 Email: sslegel@EMSL.com
AR 3 D S B B o R S R 3o S B D SR o N D A RN SRR

Aftn: David Nelson Customer 113: VERSS6

Nie:
e e Recelved: 05/27/00 .41 AM
Springfield, VA 22151
Fax; 703-642-6809 Phone:  703-642-6889 EMSL Order: 040008375
Project:  46801.00% EMSL Project ID:
' Analysis Date; 5/30/2000

Asbestos Fiber Analysis by Transmission Electron Microscopy (TEM), Selected Area
* Electron Diffraction (SAED), and Energy Dispersive
X-Ray Microanalysis (EDX) - Performed by EPA Level il Method.

Analytical
Volume Asbestos # Structures Sensitivity Congentration
Sample {liters) Type(s) Asbestos  Non-Asb. (Sec) (Smm) See Notes
AMS-013A 359 None Detected 0 0.0176 <16.38 <0.0176
040008375-0017
AMS-014A 365 None Detected 0 0.0173 <16.39 <0.0173
0400083750018
AMS-018A 355 None Detected . 0 0.0178 <16.39 <0.0178
940008375-0019
AMS-016A 337 None Detected 0 0.0187 <1638 <0.0187
040008375-0020
AMS-017A g7  Tremolite 1 2 0.0835 18.39 0.0835 Fibwmw groater than 8 microns In
leng
040008375-0021
AMS.018A 60 None Detected 0 0.1047 <1639 <0.1047
040008375-0022
AMS-019A i . 378 None Detected Q 0.0167 <1638 <0.0187
040008375-0023 )
AMS.-020A 375 None Detected 0 0.0168 <1633  <0.0168
040008375-0024
AMS.021A 276 None Detected 0 0.0229 <16,39 <0.0228
040008375-0025
v
Anant Samudra
Analyst ’ Stephen Siegel, CiH
or other approved signatory
Disclaimars: The ldboratory.is not responsible for data reported in structures/cc, which is dependent on voluma collected by non-laboratory personnel. This teport may not be

th recuest.
APReditedlfor NVLAP PLMITEM #10104B8.0, NY ELAP #10872

duplicateq, except In full, without written permission by EMSL. Analytical, inc. This report must not be used to claim product sndomrsament by NVLAPR ar any agency of the U.S,
Sﬁmm This raport relates only to the samples eported above. Quality control data (including 85% confidence limits and laboratary and analysts’ accuracy and precision) is
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EMSL Analytical, Inc.
107 Haddon Ave., Westmont, NJ 08108

Phone; (609) 858-4800 Fax: (609) 8584860 Email: ssiegel@EMSL.com )

Aftn: David Nelson Customer ID: VERSS8

ggsr%a\r/ Ine. cont Customer PO
ersar Centalr : . .
RO Box 1549 Received: 05/27/00 9:41 AM
Springfield, VA 22151 )
Fax  703-642-6809 Phone:  703-642-6680 EMSL Order: 040008375
Project:  4601.005 EMSL Project ID:
Analysis Date: 5/30/2000

- Asbestos Fiber Analysis by Transmission Electron Microscopy (TEM), Selected Area
Electron Diffraction (SAED), and Energy Dispersive
X-Ray Microanalysis (EDX) - Performed by EPA Level Il Method.

. Anabytical
Vol Asbest # Structures Sensitivity Concentration

Seunple {liters) Type(s) Asbestos  Non-Asbh, Ser) (SVinm?) S/ec  Notes

AMS-022A 328 Adinolite 5 Q 0.0192 81.97 0.0861 This resultis for alllength fibers.

040008375-0026 .

AMS-022A az8  Aclinolite 4 0 0.0192 85.57 0.0760  This resuitis for fibers & microns a
greater in length,

040008375-0033

AMS-023A g7  Actinoitte 8 0 0.0842 131.15 07536  This result is for alt fiber fengths.

040008375-0027 ’

AMS-023A 67  Adlinolite 7 0 0.0842 114.75 0.6584  This result is forfibers 5 microns a
greater in length.

0400083750034

AMIS-024A 61  Actinolite [ "] 3.1043 68.36 0.6255  This resuit for afl fiser fengths.

040008375-0028

ANES-024A 81 Actinolite 4 0 0.1043 65.57 0.4170  This resultis for fibers 5 microns a
greater in length.

046008375-0035

Anant Samudira / \/\-/)

Analyst Stephen Siegel, CIH
or other approved sighatory

Disclaimars: The laboratary is not responsible for data reportes in strusturas/es, which is dependent on volume collested by non-lahoratory persennal. This report may not be i
duplicateyi, except in full, without written pemmission by EMSL Analytical, inc. This report must not he used to claim product endorsement by NVLAP or any agency of the U.S.

H i«amn‘ pt. This repart relates only to the  samples lepoited above. Quality control data (including 95% confidence limits and laboratory und analysts’ sccurasy and precision) is
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EMSL Analytical, Inc. _
107 Haddon Ave., Westmant, N.J 08108 ;
Phone: (608) 8584500 Fax: {809) 8584960 Emall: ssiegel@EMSL.com

R A B A B R P A 8 R R S A e B B B S AR T o R R B O o S D 15 e R SRR S RS R SR R RAL R R

Aftn: David Nelson Customer ID; VERS96
\6/8e5r2a\r/ Inc. cente Customsr PO:
ersar Lenter . .
PO Box 1549 Recelved: 05/27/00 9:41 AM
Springfleld, VA 22151 :
Fax,  703-642-6809 Phone: 703-642-6389 EMSL Order: 040008375
Project;  4601.005 EMSL Project ID:

Analysis Date: 5/30/2000

Fiber Analysis of Air Samples via NIOSH 7400, Revision 3, Issue 2, 8/15/94

LOD Fibers/ Fibers/

Sample Location Sample Date Volume Fibers Fields (fib/ec) mm? . e¢  Notes
AMS-013-A &/25/2000 368.52 <55 100 0.008 <70 <0.008 I
0400083750001

ms-m 4-A 5/25/2000 365,34 <65 100 0.007 <7.0 <(.0Q7
0400083750002
AMS.018-A §/25/2000 35460 340 100 0.008 43.31 0.047
040008375-0003 :
AMS-016-A S/25/2000 337.18 1885 100 0.008 23.57 0.027
0400083750004
AMSB-017-A 5/25/2000 67.47 510 100 0.040 64.97 0.371
040008375-0005
AMS-018-A &5/25/12000 60.30 15.0 100 0.045 18.11 0.122
040008375-0006
AMS-013-A BI25/2000 378.40 8.5 100 0.007 121 0.012
0400083 75-0007 '
AMS-020-A &/25/2000 37s.21 80 100 0.007 10.18 0.0%1
0400085 75-0008
AMS-021-A S/25/2000 27608 <55 100 0.010 <7.0 <Q.010
040008375-0009
AMS-022-A 5/25/2000 32849 720 100 0.008 81.72 0.1a8
0400083 75-0010
AMS-023-A /25812000 6200 61.0 100 0.043 77.71 0.482
0400083750011 ' /

Tom Besr / ﬂ /
T

Analfyst .o Stephen Siegel, CIH
or other approved signatory

Limit of detection is 7 fibers/mm?, The laboratory Is not responsible for data reported in fibers/ce, which is dependsnt on volume callected by nonlaboratory personnel. This report
relates anly to the samples reported abave, This report may not bie reproduced, except in full, without written approval by EMSL.,

Anglysls parformed by EMEL Westmont (NY State ELAP #10872)
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EMSL Analytical, Inc.
1_07 Haddon Ave., Westmont, NJ 08108
Phaone: {609) 8584800 Fax: (609) 858-4860 Email: ssiegel®

mwmszﬁmwWm&m-m&»‘:amrwwm%wwwgﬁmmmmmmmwmmmmmm

Aftn: David Nelson Customer |D: VERSS6
gggza(/g;r Center Customer PO:
PO Box 1549 Recaived: 05/27/00 9:41 AM
Springfield, VA 22151

Fax; 703-642-6800 Phone: 703-642-6889 EMSL Order: —

Project: 4601.008 EMSL Project ID: 0400

Analysis Date; 5/30/2000

Fiber Analysis of Air Samples via NIOSH 7400, Revision 3, Issue 2, 8/15/94

LOD Fibers/ Fibers/

Sample Location Samsple Date  Volane Fibers Fields Gib/eo) mm? c¢  Notes
AMS-024-A §/25/2000 60.54 425 100 0.044 54.14 0.344
0400083750012

AMS-026-A §/25/2000 <65 100 <7.0 Fisid Blank
040008375-0013

AMS-026-A 5252000 <55 100 <7.0 Fleld Blank
040008375-0014

AMS-027-A &/25/2000 <55 100 <7.0 Fleld Blank
040008375-0015

AMS-028-A - 5/26/2000 <55 100 <70 Fleld Blank
040008375-0016

Tom Beer

Analyst ' . Stephen Siegel, CIH
or other approved signatory

Limit of detaction is 7 fibers/mm®. The laboratoryis not responsible for data reported in fibars/cs, which is dependent on volume collected by non-laoratory personnei, This repoit
relates anly o the samples reported above. This report may not be reproduced, except in full, without written approval hy EMSL.

Anplysls performed by EMSL Westmont (NY State ELAP #10872)
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Wersar..
ASBESTOS AIR SAMPLE DATA

Versar Job No. 4/{ 0/ vy Client_=X4
Project er,_ LIt JHE LIPS Sample Location__z¢. 2574/ S '
Date; ? 120 Shift; Samples Collected by; 7,7~ S R
Collection Method: WM?M T [EXA L6 EEA Analyze for: 2/ AL BESTDS
Sample Media;, )/ e 255man Temp:__ 7z* /Rel. Humid.__5p%
SAMPLE DATA
Sample No. yM-QFA IO A | g i b A\ os-0) 7 Ay o9
Pump No. b3 (1007 | 1677 (589372 4370
Time On W7 /70 WA WX B W R Y,
Time Off VA8 it (pZ | yese Lpise |ijso
{Total Time (min.) 26 27 | %0 % Z2e | Bo
Flow Rate (L.PM) C07 98w | 950 |75 2247 | 220
Volume (liters) 958,52 | %5573 | 35440 133207 | 6707|468, 3
Fibers/Fields
Detection Limit
Resuits fice
Analyst
QC Recounts (f/cc)
QC Analyst -
SAMPLE LOCATION
Sampie No. TYP PH ABT | SAM
}@%ﬂ/f%{’ Dy BHIES o L Yoy A M|~ Jwd
ot fi/ A \PUTTHE /5 FRESLy A | |4
W) [ TR SFE Codry 7L MET A lm | — 144
%{5 Dl [T SFDE COLTALMEDT A v | — |14
y %{5‘,&/;1/6 (ERGLE -l DT DB 200 Pl | — 8]
BAS i AFRE T P T Pl = u
Height (HT)
Location (LOC): | = Inside Work area O = Quislde work area
Type (TYP): G =General Area P =Persanal A=Ambient B =Field Blank
Phase (PH): S =Pre-Start R =Removal E = Establish Containment € =Cleanup F = Final air

Abatement (ABT): FP = Fireproofing CT = Ceiling Tiles FT = Floar Tiles  Bi = Boiler
TP = Transite Panet  AC = Acoustical Ceiling Texture M = Adhesive Mastics

A R = Roofing Materials Pl = Plpe Lagging A y) m{q
Sampling (SAM): AG = Aggressive  NA = Non-Aggressive

Note: All Personal Samples Must Have Worker Name and Social Security Number.

Comments; 4;41/24/9‘—55 Cptd ECT 7P Z%/éwt'ﬂ/” Y24 //\/277/4}’ OE M FEN ML TR i
LR T TE

LATEMPLATEVASBESTOSVWASD. TMP



Wersar.

ASBESTOS AIR SAMPLE DATA

Versar Job No. _44E/). 0025

Client:

Project Manager 4z Ak n7s

Date: % |Z&[ 2p  Shift:

Collection Method:gdz /=4 Léts- 7~

ETA

Sample Location; LU TRATP77

Samples Collected by; 7 WELZEN

Analyze for,_~szzels/disiesss

Sampling {(SAM):

AG = Aggressive

NA = Non-Aggressive

Note: All Personal Samples Must Have Worket Name and Social "Security Number.

: , -
Comments:_ZMUi ) FX  (ZLle2TE7) P/L(L’-?%{C Y, ALz ¢ 2L Zulid)IE

Sample Media:_.#45/. Sier 257y Temp:__72° _/Rel. Humid._=1_/
SAMPLE DATA
Sample No. PN s zA Yotsvz) A\t w22 s Z0s A s L2 KA
Pump No. [l | (63 | /abf | o782 158930 (584222
Time On )5 1o [J1e IS1Y I3y 20 /1
Time Off 1547 US| S) L yste sy sy
Total Time {min.) 29 28 | 37 7P g 0
Flow Rate (LPM) 799 | 37 | 762 [3.698 |2.08¢ |z o0/
Voiume (liters) 37 E | 375202 \276.0F |328.¢50| (o7 0.5
Fibers/Fields ’
Detection Limit
Resuits ficc
Analyst
QC Recounts (fice)
QC Analyst
SAMPLE LOCATION
Sample No. ] ] o Joc | tve | pu | aBT | sam
G-y 9 MW%KMW 56| o 4w | —IH
R U BT - s (o LA Iwt | - W
AUs 2] - [ A70E CHTRZITET s 71 A u | — M
115 Q1) [T TR O A T [— A
S -L25 % 5“’4’””’& TR A | - K
) Ly s s A e | P (| -
Height (HT)
Location (LOC): | = Inside Work area O = Qutside work area
Type (TYP); G =GCeneral Area P = Personal A =Ambient B = Field Blank
Phase (PH): S=Pre-Btat R =Removal E = Establish Containment C = Cleanup F = Finai air
Abatement (ABT): FP = Fireproofing  CT = Ceiling Tiles FT = Floor Tiles  Bi = Boiler
TP = Transite Panel AC = Acoustical Ceiling Texture M = Adhesive Mastics
¥ R = Roofing Materials Pl = Pipe Lagging :

| A\TEMPI ATRASRESTORAARD TMP



Wersar..
ASRBESTOS AIR SAMPLE DATA

Versar Job No. o/ ey Client,_¢Z4
Project Manager: 'zl fHZLLE)Y.L Sample Location; 2t #7 .
Date: 4 [ 1427 Shift; Samples Collected by 2 LB
Collection Method; M//’ Mo/{ﬁ/‘ LT I Analyze for, GFZLR2 ) A BEE 2L
Sample Media;_ . ké)// THes  Jimm Temp_22% IRel. Humid:__ 2%
SAMPLE DATA
Sampie No. 0L P Mliszrz7d Pod+237f
Pump No. TEZde 0 | Beda (] TRigtic | [ ydaiy
Time On N ¥ nigg Ny
Time Off
Total Time (min.)
Flow Rate (LPM)
Volume (liters)
Fibers/Fields
Detection Limit
Results fice
Analyst
QC Recounts (f/cc)
QC Analyst
SAMPLE LOCATION
Sample No. HT 10C TYP PH ABT | 5AM
1S5 ot da SIC g
A Iy DI
i pZ7R| BN
A8 | B | L/
Height (HT)
Location (LOC): | = Inside Work area O = Qutside work area
Type (TYP): G = General Area P =Personal A=Ambient B = FieldBlank
Phase (PH): S =Pre-Start R=Removal E = Establish Containment C=Cleanup F =Final air

Abatement (ABT): FP = Fireproofing CT = Ceiling Tiles FT =Floor Tiles  Bi = Boiler
TP = Transite Panel  AC = Acoustical Ceiling Texture M = Adhesive Mastics
R = Roofing Materials Pl = Pipe Lagging

Sampling (SAM): AG = Aggressive  NA = Non-Aggressive

Note: All Personal Samples Must Have Worker Name and Social Security Number.

Comments:

LATEMPLATEVSBESTOS\AASD. TMP



) p7/14/2888 13:52 8568584968 _ EMSL ANALYTICAL INC PAGE 82

EMSL Analytical, Inc.

147 Haddon Ave, Weatimant, NJ 08108
Fai: (608) 808-4480

Afth: Linde Phillips/ave Nelson Customer D VERSE6 ’
Varsa Inc. Customer PO:
6850 Versar Canter Recelved: 07/12/00 10:47 AM
PO Box 1549
Springtield, VA 22151 )
Fax: 703.6542-6808 Phone: 703-642-GBBD EMSL Order: 040011455
Project: 4601.00B/EPA Varmiculite EMSL Project 1D:
Analysiy Date: 7/43/2000

Asbestos Fiber Analysis by Transmission Electron Microscopy (TIEM). Selectsd Area
Electron Diffraction (SAED), and Energy Dispersive
X-Ray Microanalysis (EDX) - Perfotmed by EPA Level Ii Method.

Analytical .
Volume  Asbetoxr | i Slyuctures  Sesitivity . Goncentrabiop __
Sample (liters) Type(s)  Asbestos  Non-Ash. {Svee) (Sannit) Stec  Notes
AME-040-A 1124 Nons Datected n 0.0088 16,38 <0.0056
04007 1485-0001
AMS-041-A 1182 None Detected a 0.0053 <16.3% <0,0053
0400144850008 ' ’
AMS-(42.A . 403 None Detected 0 2.6344 «2755.20 3 6341  Sample was analyrad by inditsct
. i, AY ang (ealiapend. 2% of
0400114550003 ’ ganple was fillsnsd for anolyais, )
AMSD43-A 424 None Detected 0 2.5044 <2755.20 <2.5044  Savplawas anslyzad by indiract
prep, ssh erd resuspend. 2% of
040011466.0004 sampla waa Ritored for anatysts,
AMS-044-A 448 None Detected 1 0.0141 <18,39 <0.0144
(400114850005
AMBE-045-A 444 None Dalocted 1 0.0142 <16.39 «0.0142
0308174650008
AMIS-047-A 656 None Detected 1 18,0428 <2755.20 <18.0428  sample was snslyzad by Indirect
w prap, aeh and raquspend, 24 of
040011455:D007 uanie wae filtared for snuiysis.
Debbie Little
Angalyst Staphan Sisgel, CiMH

or sther spproved signatory

Dissiaimars: The iabaratary la pat raspansivle for data ranortad in sluciiresice, which [ dapandan o4 vallme colinsted by non-laharsiary pératnnal, Thix repad may nat ba
dupllcated, excapt in full, wihoul writlen pemilvsion by EMSL Anulytical, Ine. This repoit mumt riot be used to claim progust sndersement by NVLAP or any agency of the U,
Gaemme . Thie report relates oniy 1o the samplss repented above. Quality cortrel dele {Inciuding 95% cordidanca limits and lab y fyate y &nd pracision) i

avallables udon (squmat,

A ad e NVLAP PLWTEM #101046-0, NY ELAP #1082

evel i1

Page 1




o Bi/14/2888 13:52 8568584960 EMSL ANALYTICAL INGC PAGE @1

ENSL. Analytical, inc.
107 Haddon Ave., Westmont, NJ 08108
; {608) BEE 4980 _Email: sslgal@EMSLcam

At Linds Phitlips/Onve Neison Customer ID: VERSSH
Verssr Ine. cent Customer PO!
6850 Versar Center s 712 .
PO Box 1548 Raceived: 0712100 10:17 AM
Springfield, VA 22151
Fax: T03-642-6809 Phona: 703-842-6889 EMSL Ordar 040011455
Project: 4680 QOGEPA Vermiculite EMSL Project D:

Anslysls Date: TH3/2000

Fiber Analysis of Alr Samples via NIOSH 7400, Ravision 3, lssue 2, 8/15/94

LOD Fibersy  Fibery

Sample Location Sample Date  Volume Fibers Fields  (f1b/eg) mm cc  Notes
AMS-040-A 7/4172000 112400 <8 10D 0.002 <{.0 <0.002
04001 14550001
ANMS-041-A 711/2000 18200 <885 100 0.018 <70 <0015
040011455-0002 '
AMS-042-A 711112000 . Ovurionded
04007 3485-1003 ' : ; :
AMS-D43-A 7112000 Ovsrionded
D4G011466-5004
AMS-044-A 11/2000 44816 <86 100 0,008 <70 <0006
140011455-0065
AMS-045-A 72000 44433 <85 100 0.006 <70 =0.008
40011458-0008 .
AMS-D47-A 7/11/2000 Overioaded
0400114550007
AMS-D48-A T111/2000 000 <BH 100 7.0 Finld Biank
040071455-0008
AMSD48-A 7111/2000 000 <58 100 <7.0 Fisld Blank
0400f146&00;19 .
AMB-DE0A 711172000 000 <55 100 <7.0 Flald Blank
040011455-0010
AMB-051-4 7111/2000 0.00 <585 100 ’ <7,0 Finld Biprk
400114550011

Dave Stanhope

Analyst Stephen Siegel, CIH

or othar appravad signatory

[ iRt of aeteciian i 7 Soersimm, The 18botedory 18 nol responsiie for dala reparied In ABBra/ce, Which 18 depshdsmt on volume collacied by non-ebor
rolales arly U the sampien réported siive. This raped may ol ba faproduced, txempt in full, withoud written #praval by EMSL. Y AlaTy parsonnel. This repart

Anlysls parformod by EMBL Waslmont (NY 8lale ELAF F10672)

1of2




PAGE 83

. EMSL ANALYTICAL. INC

8568584368
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@B7/14/2888 13:52 8568584968 - .. EMSL. ANALYTICAL INC PAGE B4

ASBESTOS AIR SAMPLE DATA

Sempis e Lo 0 1 ok T WM
[Pump No. Ml | L7 | daf | 7P | [CoC | b3 |-

Tiue On NP0 [ Wso. ey Lives |17z e
. Hime.Off U330 /238 (/so¥ | /SOY (457 /457
_ [Total Thne (min.) J2o | szo .43 2}'}3 3 4

min . AN
FowRate (LPM)  {Z 320 | F 950 | J36e | 2850 |8855F | £ 357/
Volume (ters) | N2V L JIFZ | 427 | 45255 | 4SS | B 3T

Fibars/Flekds
Detection Limit
Results fce
AW . o . 2 I
QC Recounts (fcg) i ‘ _ I
T Anahyet e
SAMPLE | OCATION e
LRSI sl T AT NN Solz A Im| — |24
BB il SRR 7 : S0lo [ Adp] |
A\ LI (oL THTRNUTT sHio & mi~ (W]

[ = Ipsichs Work arma O = Owteidhe waork aron

G=GenerglAren P = Personal A= Amblert B = Field Blank

§ = Pra-Startt R =Removal £ = Establish Continment C = Clsanup  F =Fined alr M-MJW
FP =Flreproafing  CT7 =~ Caling Tles  FT = Floor Tiies  Bi = Boiler

TP =Transite Panet  AC = Acousiical Cefing Texturs M= Adhasive Masties

, R = Roafing Materinls Pl = Fips Lagging . . -
Samplng (SAM):  AG =Aggressiva  NA = Non-Aggressive e '

Note; MP«WWWHMWMMS@SMMM

Comments; A2 SOifUES f00se7it) TocRzad M1 IR 2 TEOFTS
Mm 2B vy s

LITEMPLATRWIREETOSIAASD, Thap



B7/14/20888 13:52 8568584968 v EMSL ANALYTICAL INC PAGE 85

L

ASBESTOS AIR SAMPLE DATA

Clisnt,_ 794
Sample Locatian; MJW
sampies Cuoilacted by,

/Af&%%‘cf

Time Off 15 [yl .
TotxiTime(min.) | 3p | —=p . ' ' : L.
FlowRate WPH)  [£. 098 | 7. 70F
Volumn(llhns) . _@2,3\,6 &l 12,
Fibers/Fiokds ;o
Detuction Limit VD™
[ﬁgsults'ﬂcc o
~ |QG Recounts (ffoc) :
| SAMPLE LOCATION ' n
Baogsin Ney, MY {100 | 1Y | P | ARt | mam )
I’Wf*ﬁ‘@t REISUIAL 200 BRI DEESon /72 I bhal—@a|"
mﬂu o WM#&M _ | P [xa — i
p=2s 1.8 1P IB M| — MM
- P0G A e . ' — e D Pyl M
WD B | 1 mm i ‘ - 1218 Im]— 4
~OY HA Traic. - lo | Bl ~ |8}
Height (HT) - .
Loneation (LOC): {= Irvsices Work creq,  ©.= Quitaride work a0sd
Type (TYP): G =Coneral Arss P = Parspnal A= Ambient B = Fiatd Blank
Phase (PH): ‘S=Pre-Stat: R =Removal  E = Estsbiish Contaihmant C= Clearip  F=Final @it |

Abatemsnt (AST):  FP =Firsproofing  CT = Cailing Thes FT = Floor Tles  Bi = Bodler
TP = Traoesite Panel  AC = Emcﬁﬂm"f‘m M = Adhesive Mastics
R » Roofing Materinly 1 = Pipe Lagging

Samping (SAM): AG = Aggresaive 'NA = Norn-Aggressiee

Note: MWSWMWMrWe“WMNW

mmmmmmm‘
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EMSL Analytical, Inc.
107 Haddon Ave., Westmant, NJ 48108
Fhone: (809) 8684000 Fax: (£08) 6584960 Emall: s9lagaigy |

Asbestos Fiber Analysls by Transmlgsion Electron Microsco
Electron Diffraction (SAED),

Aftry! Savld hgelaon (“ustomar 10 VERSSE )
sr5ar ing, ) .
BA50 Vorsar Canter Custome:: PO:
PO Box 1648 Recelved: 07/13/00 4;36 PM
Springfield, VA 22151
Fax;  703-642.6808 Phone; 703-542-5889 EMSL Order: 040011572
Projost:  EPA-VERMIGULITE EMSL Projact ID:
Analysle Date: 711312000

py (TEM), Selected Area

and Energy Disparsive

X-Ray Microanalysis (EDX) - Parformed by EPA Leval Il Method.
Analyvtical
Velume Axbextos # &tr Sensitivity Concantglion
Sample (Uitery) Dipe(t) Asbestar  Non-Ash, (S/ec) (St et Notes
AME-052-A 423 Nona Detected 0 1.0047 <1103.19 <1.0047  Samole was mnalyzaq by Indiract
prep, xsh anut rasuspand, 5% of
Q4R0171572-0007 sample woe fitered for anxlysls,
AMS-053-A 424  None Detssted 0 1.0028 <1103.18 <1.0028  Bampia was analyzed by indirect
. ) « Prop, s gnd resunpand. §% of
G40011872.0002 sampin waa filtorad {or anstysis,
AMS-054-A A18  None Datected ¢ 0.0161 <18.3¢8 <0.0151
040011572.0002 )
AMS-085-A 415 Nona Detegted 0 0.0182 <16.35 <0.0152
040011572-0004
AMS-056-4 85 None Detected 0 3.2868 <551.41 «3.2868  Bampls was analyzad by indirect
prop, mah gnd resuspand. 10% of
4001 16872-0005 samplp was fillrad fr enslysls,
- 5605 X <8, 5 o by ndirect
AMS-057-A 65 Nang Detected 0 6.56 <1103.19 5605 rop B and et by Fidog
040011572-0006 ssmple was liltefed for anatyuls,

- 403 0 05271 <§51,41 <0.B271  Swple was analyzod by indiest
AMS-058-A 03 None Dstected p::‘p“h mm u.ﬂp vnﬁ kst
G40011872-0007 wampla was filterais for saalysly,

A
AMS-058-A 424 None Detactod 0 . 0.5012 <§51,41 <0.5012  Semple was analyzed by indirect
prep, agh and resuopend. 10% of

D30011672-0008 wample wa fitared far analygl,
AMS-060-A 418  None Detected 0 0.0151 <16,38 <0.018&14
O40011572.0008

Anant Samudrs %Z'/

Annlyat ’ Staphen Siegel, CIH

ar othar apprved sighatory

Disclglmere: The (Rboratory {s oot responsibla for daly ra)

§<itod b NVLAP PLIWTEM #103048-0, NY ELAP #0872

padnt in Rruturs/on, which 18 depandent an volumg coliectad by nwi-labominty porsonnal, This Tepart may not b

guplictled, axcapt In dul, withoul written pemilzsion by EMBL Anaiytical, Inc, This repord must nat be ysed to tlaim proguct endarament by NVLAP orany sgarey of tihe LLG, |
Goyammarny. This rapori relates only 1o the sampiss eported abeve, Quallly eantr! date (intluding 9¥% confidonna {mita and Inboriay g anulyuty’ Aoturacy ind previvion) la
oealablo uion neougst.

Bus| I1-1

a0 1
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EMSL Analytical, Inc.
167 Haddon Ave,, Westmont, NJ 08108
) Rhone: (508 | 8884800 Fax:

Attn:  Davld Nelson " Customer D VERSDS
R o coer .
PO Box 1849 Receivad: 07/13/00 4:36 PM
Springfield, VA 22151
Fexi  703-642.6809 Phone: 703-642-6880 EMSL Order 40011572
Project: EPAVERMICULITE EMSL Projact ID;
Analysis Data: 71132000

Asbastos Fiber Analysis by Tranamisslon Electron Microscopy (TEM), Selected Araa
: Electron Diffraction (SAED), and Energy Dispersive :
X-Ray Microanalysis (EDX) - Performed by EPA Leval I Method,

Analytlcal
Volume Ashestor # Structuree Sensitivity Cancentration

Sumple (tisers) Iype(s) Axbestoy  NoreAsb, (Svee) (Shmm?) S Notey
AMS-061-A 415  Nons Detected ¢ 0.0152 <16.39 <0.0152
040911572-0040
AMS-082-A 81 Nonae Detected 0 3.4654 <551.41 <3.4654  Ermpie was unalyzed by indirest .

. . .o . . . o prop, ash and msuspend. 10% of e
040011572-0011 BRIMPIS was fillorod fof mnalyals,
AMS-083-A 62 None Detectad 4 3.4302 «5561.41 <3.4302  Bampie wox analyzed by indiract

Prep, seh and resuspend, 10% of

D40011672-0012 s3mple was fillorad for englysis.

//:f“
Anant Samudra

Analyat . Stephen Singel, CIH
or other approved signatory

Diacleimigre; The Isbaratory iy not reapansibio Tor daiA reparted In #rusturasfog, whith ls dapandent on valume eollecied by non-leboralory paronngl, This report may not ha
iplicaiad, axcmst In full, without veltton penmissian by EMBL Analytical, ing. This raport must not b wsed ts cials produg endorssmant by NVLAP or wny wgerey of (ha U8,
Gwam;n This mpixrl relalas anly totha yamples raporad shove. Quality aontrel dalg (rwduding 98% Timite nd 1 Y @nd enalyats y and
* LA rELs.
liad e NVIAP PLMTEM #10104B-0, NY ELAP #4072

)l

TEM. ovel li-1 Paga 2
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EMSL Analytical, Inc.
107 Haddan Ave,, Weatmont, NJ 08108
Ehone: (809) 8864000 Fax: (B09) 8584480 Emati: sxieg

@EMSL.com

Attn: 3av1d Nelson Customar {D: VERSAB
ohsar ine. Customer PO:;
ggsgx;sggcmer Recalvas: 07/13/00 4:38 PM
Springtield, VA 221851
Project  EPA-VERMICULITE EMSL. Project ID:

Analysls Date: 7411372000

Fiber Analysis of Air Samples via NIOSH 7400, Revision 3, Issue 2, 8/15/94

LOD Xibers/ Fibers/

Samplr Location Sample Date  Volume Fibers Fields (fibsee) mm? 0 Notey
AMS-052.A 7372000 Ovarloadat
Q4001 157 2:0051
AMS-053-A TH3/2000 Overloaded
040011572-0002 1
ANIG-054-A, TN3R0Q0 T 418,28 130 100 0.006 1856 0015
840011572-6003
AMS-055-A 711372000 414.71 120 100 0.006 15.20 D.014
030DT1872-0004
AMS-058-A 7/113/2000 Ovnrigded
040011572-0005 '
ANS-D67-A 71132000 Quorlosded
0407 1572-0008 ‘
AMS-088-A 711312000 Ovartoadad
040071572-0007
AMS-088-A TIMI2000 : Ovurluadad
04U011572-0000
AMB-060-A /1372000 41828 7.0 100 0.008 8.a2 0.008
od001 i‘farz-ooon
AMS-061-A 732000 49471 10.5 100 0,008 ~ 1338 D012
040011572-0010
AMS-062-A 7113/2000 Qverinadsd
0400315720011

Tom Beer / ~

Analyet Stephen Siagel, CIH

or othér approved signatory

Limit of datection 1 7 fherslmny. The ia Y I not rasponelble far date rapoNed In fikerelco, which s depandant on volums collscing by non-ieharetory perasnnyl, Thie rapont
félates oniy 1o the sampies raponsd sbove, TS report miy Nol be mproducsy, excapt In full, withnut written eppraival by EM3L.

Anailysls purtasiiiod by EMSL Westmont-{NY Stato ELAP #10872)

PCM-1 1of2
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EMSL. Analytical, Inc.
107 Hatidan Ave., Wostmont, NJ 08108
(Phona: {09) 83H-4800

Aftne \[/Javld r\felson Custamar ID: VERS98
erear Inc, Customer PO
ey s ot Denter Rocalved: 07113100 4:38 PM
Springflald, VA 22151
Fax: 703-642-6809 Phona: 703-642-6588

EMSL Order: 040011572 !
Project:  EPA.VERMICULITE EMBL Project ID:

Analysis Date: 77132000

Fiber Analysis of Air Samples via NJOSH 7400, Rovision 3, Issue 2, 8/15/94

10D Flbery/  Fiberss

Sumple Location Sample Date  Volume Fibers Fields — (fib/e) mm? € Notes
AMB-063-A 741372000 . Ovartoated

040011672-0012

AMS-054-A 7/43/2000 00D <58 100 <70 Fiald Rlank

G40011572:0013

AMS-0B5-A . 7/13/2000 008 <55 10p 7.0 Fiald Blaak L
040011872-0014

AMS.066-A 711312000 000 <55 ibn <7.0 Finid Blank

U40011572-0016

AMS-067-A 711312000 0.00 <55 400 <7.0 Fild Blank

D001 15720018

Stave Slegol % /"’/

Analyst 4 Stephan Slepe), GIH
or athar approved signatory

F i o detacilon 15 7 Farm The labtvalory Ts ot rakpuraibin for dada reparad in fibwrefoc, which |s' CApahdam on Volume collocted by non-eboraiory peraancel. Thia mport
mlales only (0 the semples roponed ebove. Thig repolt may not b8 raprokicad, except n full, without wrillon spaproval by EM8L.

Anslysin parfomad by EMSL Wastmon! {NY Staty ELAP 810872)

202
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Wersar..

ASBESTOS AIR SAMPLE DATA

Client_ % ' -~
gfmﬁgnzger%/ wﬁmﬁ: gamn::a Lgﬁﬁc??%
giﬁcﬂunﬁeﬁ{:d%.w mg /&J%W Am?z?fo: Sec) ZETRS
Sample Media;.- ¥ Temp,__ 57 /Rel. Humid;_ 457

: SAMPLE DATA
Sampia No. ' fﬁ/ﬁﬁ oy w;f /A | A2\ L T
Pump No. 18 | 437\ e &3 | 3 Fog.
Time On LEss | eosy lyacy Uprk | L0E [2)%.
Time Off 1¥#3% y28 | 1Y% (Y34 ez <= N 2
Total Time {min.) . 48 721 Uz Y2 T8 C—a , 3‘,@;.
Flow Rate (LPM) UL | Tgsp \Fds9 (\Z37Y |4e v 'z o8
Valume (iiters) g, 7 | ez 58 | G927 | fy. 708 | 4/ 2 B 4’(’ .c:?f.'
Fibera/Flaids '
Detection Limit % R
Resuita ficc e
Analyst
QC Recounts (ficc)
QC Analyst
SAMPLE LOGATION

Saugrie Na. HY LS {1 TYR M AHT | SAM
wd LS5 e IR gj‘o x A | M ~ j i

- OSTH | g bl g ATRIUE] Shlz |A | — 148
oS-l | oI BE o Taspas svl el 4 lm |~
45,00/ \PETINE COR T BTN T __polo|Alm |-

SRAr VFensianl. oAl Timess LoD @ Tl P | wm]| - (8

S02H |Fetornt _ans oy aliscr) T L Pl <
Height (1)
Location {L.OC): | = jnulde Wark area O = Outside work srea
Type Y. G = Genaral Area ¥ = Pemonal A =Amblant B = Field Blank
Phase{(PH): $=pPreStart R =Ramoval E =Ewablish Containment G = Cleanup  F = Final air.

Abatemant (ART):

Sampling (SAM):

FP = Fireproofing €7 = Ceiling Tiles  FT = Floot Tiles

Bi = Boiler

TP = Transite Panel  AC = Acpustical Geiling Textura M = Adhesive Mastics

R = Roofing Matsrials Pl = Plpe Lagging
AG = Aggressive  NA = Non-Aggressive

Note: All Personal Samples Must Have Warker Narae and Social Security Number,

a-'JI'

ﬁaﬂ A &/W e

bl

IATEMPLATEMAGRESTOSWASD, TMP



Werany.. .
ASBESTDS AIR SAMPLE DATA

Versar Job No. 2l 005 Cliont_Z2H
Project Manager._{za#d Azl s/ Sample Location; MMS"W
Date: 7_[/€ PP Shift_ /&7 Sampies Collscted by PRLER _akczsod]
Collaction Method: Sy 74 [(EF8 fevEt 22 Analyze for,_Z2eaz/ASHSIOS
Sample Media, 57 Gy M Z530m owsies7ES. Temp _&___,_!Rel Humid; __ #7%
: " SAMPLE DATA 1
Sample No. VP OB A\ S e OST T (H 008K [ 057
Pump No. , b6 4727 | [bbt Y/ g03. | eoz
Time On VAl 0¥ | 101 o33 /037 o 37
Time Off /7 N/ /A /4 i xa He?
Total Time (min.) A >N L2 &2 By e
Flow Rata (LPM) [T FEspo | FFF | fery | 2 /oy (257
Volume {liters) Y223 | Y2758 | Y18 278 | qg 20 | 6 S5 @sf *.?;/
Fibers/Fields s ‘
Dstaction Limit e+
Results tico Lo
|Analyat h: o ‘
Q¢ Recaunts (ficc)
QC Analyat
SAMPLE LOCATION
Hempiv No, ‘ HY Lo | oTYP Lial AHT | SAM
Y06 ) f| 225EHE 7RI M7 sl 7l gl — lan
053 A | BT CotThIMER T s 171 A g |~ (4
IS 03 - f) (T e (o TRBHMRT _ blolalm| - (4
 PRC-0YT- A |ouT SIS ¢ 8eTIRMER AT ' SHY O A |~ |
\S 0%, - | Acsnende. ek Bliiss L s P m | — |
CDSPA Vrsorde. as  dawvn pipsod i 7| P | | — (A
Height (HT) .
Location (LOC): | = Inside Work area O = Qwtaida work area
Typs (TYP): G = General Area P = Fersonal A= Amblent B = Field Blank
Phaga (FH): S$=PreStan R=Removal E =Establizsh Contaloment C Cleanup F=F nal air.
Abatemant (ABT): FP=Flreproofing CT = Celling Tes  FT = Floor Tiles = Boilar

TP=Translte Panal  AC = Acoustical Celiing Texturea M= Adhesme Mastics
: R = Roofing Meterals Pl = Plpa Lagging
Sampling (SAM): AG = Aggressive  NA = Noh-Aggressive

Nats: All Personal Samples Muat Have Warker Name and Sodlal Security Number,

‘ Ccmmantg: z v/ A
WGAME ok TiWGLE FrenuTld  Lesaticy

e

LATEMPLATEVMSBESTOSWASD, TR



EMSL Analytical, Inc.
107 Haddon Ave,, Westmont, N.j 08108
Phone: {608) 858-4800 {608) 858-4880 Emall:

i 8 S TR TS IR S

Fax:

Attn: David Nelson Customer ID: | VERSS6

ggsrsoa\rllnc‘ cont Customer PO:
arsar Center _ '
PO Box 1548 Recelved: 07/14/00 10:30 AM
Springfield, VA 22151 .
Fax: 703-642-6809 Phona: 703-642-6889 EMSL Order: 040011640
Project: #4601.005/EPAVermiculite EMSL Project ID:
Analysis Date: 7115/00

Asbestos Fiber Analysis by Transmission Electron Microscopy (TEM), Selected Area
Electron Diffraction (SAED), and Energy Dispersive '
X-Ray Microanalysis (EDX) - Performed by EPA Level Il Method.

Analytical
Volunte Asbestos # Structures Sensitivity Concentration

Sample (liters) Type(s) Asbestos  Non-Asb, (See) (Ymm?) Stee Notes
AMS-068-A 403 None Detscted Q 0.0187 <16.39 <0,0157
040011640-0001

AMS069-A 424 None Detected ¢l 0.0149 <16.39 <0.0148
040011640-0002

AMS-070-A 418 None Detected 0 0.0151 <16.39 <0.0151
040011640-0003

AMS-071-A 415 None Detected 0 0.0152 <16,38 <0.0152
040011640-0004

AMS-072-A 58 None Detected 0 0.1096 <16.39 <0.10286
040011640-0005

AMS-073-A 60 None Detaected 0 0.1052 <16.39 <0.10852
040011640-0006

2 .
Ron Mahoney ’ '

Analyst o Stephen Siegel, CIH
or other approved signatory

Diselalmers: The laboratory Is not rasponsible for data reported in structureslce, which is dependant an volums collectsd by nan-abaratory personnal, This raport-may not be
duplicated, except infull, withaut written permission by EMSL Analytical, Inc. This report must not be used to clalm product endorsement by NVLAP or any agency of the U.S,
Governmer]. This repart relates only 10 the samples reported above, Quality cantral data {including 85% confidence limits and laboratary and analyats' acouracy and pracision) (s

avidlabie ufon request,
Accifidiied fr NVLAP PUM/TEM #101048-0, NY ELAP #10872

evel |i-1 Page 1




EMSL Analytical, Inc.

107 Haddon Ave., Westmont, NJ 081¢8

Email:

3 AT cen s S

Aftn; David h:élson Customer 1D; VERSS6
Versar Inc, .\
8850 Versar Center Customer PO: _
PO Box 1549 Received; 07/14/00 10:30 AM
Springfield, VA 22151 i
Fax; 703-642-6808 Phone: 703-842-6889 EMSL Order 040011640
Project:  #4601.008/EPA-Vermiculite EMSL Project ID:

Analysis Date; 7/14/00

Fiber Analysis of Air Samples via NIOSH 7400, Revision 3, Issue 2, 8/15/94

LoD Fibers/ Fibers/

Sample Lacation " Sample Date Volume Fibers Flelds (fiblee) mm? ¢ Notes
AMS-068-A 7/13/06 40270 140 100 0.007 17.83 0.017
04001 1640-0001

AMS-065-A 7M3/00 42360 175 100 0.008 22.29 0.020
040071 1640-0002

AMS-070-A 7113100 418,30 <55 100 0.008 <7.0 <0.006
040011840-0003 ’ ' o '

AMS-071-A 71300 41470 <55 100 0,006 <7.0  <C.006
040011640-0004

AMS-072-A 7/13/00 5760 5.5 100 0.047 7.01 <0047
040011640-0005

AMS-073-A 7/13/00 5000 9.0 100 0,045 11.48 0.074
04001 1640-0006 )

AMS-074-A 7/13/00 0.00 <85 100 <7.0
040011640-0007 '

AMS-075-A TH3I00  0.00 <5.5 100 <70
040011640-0008

AMS»QTé-A ' 7/13/00 0.00 <55 100 <7.0

04001 1840-0009

AMS-077-A _ 7113100 0.00 <55 10D <7.0
0400116400010

1 ' E
Tom Beer

Analyst ' o Stephen Siegel, CIH
| or other approved signatary

["Uimit of delection i5 7 fibersimm®. The taboralory is not responsible for data reporied in fibersice, which is dependen on volume collacted by non-sboratory parsonnel. This repart
rolatas only lo the samples reparted above. This report may not be reprochiced, except In full, without written approval by EMSL,

Analysls peronmed by EMSL Wastmont (NY State ELAR #10872)

l

PCM-1

10f 1
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Wersase..

. Wm

ASBESTOS AIR SAMPLE DATA @L\/@)i
Versar Job No.__ 446D/, 005 Glient__ 74
Project Manager; £Za0A  2UurisizAs Sample Location;, £LZ/SH77 .
Date: 7.//3/20 Shift_/Zesy . . Samples Collected by; 2 Sin]
Collection Method; 2225y 4p /£742 (5¢2 72 Anatze for; REFL DS
Sample Media; . /5 /, T, e 2 e CAC Temp:__7G° /Rel. Humid: &2
. SAMPLE DATA '
Samplé No. Aty LU A\t Bl H | b b-0r ) 507} A [ O e o
Pump No. Va8 (&78 | lébe /et 3 .3 Foz.
{Time On (520 | /Tad | 58 | rsB | o2 | sroz
Time Off [SYS | [5HS (15 svp | (532 | [z
Total Time (min.) ASRR W/ A Y7 Yz 2 Wz
Flow Rate (LPM) 736 | 750 | 9K7 12577 | L 52/ | zoo
Volume (liters) 42233 42 8. 28 [ o | 5707 | eco
Fibers/Fields _
Detection Limit
Results f/cc
Analyst o
QC Recounts (f/cc) .
QC Analyst '
| | *SAMPLE LOGATION™. . N
Sumysie No, ) HY jLoc | TYP | PH | ABT | 8Ay
Al QeB 7 e s'olz |4 [m |- |
W@' TRAGIAE ol AW S0l | A | ] = Tun
Wjc- 270 - | T ok AT SOL.olA M- M
- S DY |PHTHE cosTrRIME sH 1O I ] — [
WS TR f|Fesore o0 o w5 et p M e
Pkt SO FFRsete. exd "PAYDE Rez-sop BT | 2 ] — B
Height (HT) :
Location {L.OC): I=inside Work area O = Outside wark area
Type {TYF): G = General Area © P =Personal A=Ambient B = Field Blank
Phase (BH): 'S=PreStat R=Removal E = Establish Containment © = Cleanup  F =Finalair P> 116,
Abatement (ABT):  FP = Fireproofing OT = Celling Tiles  FT = Floor Tiles  Bi = Boller
TP = Transite Panel  AC = Acoustical Cefling Texture M = Adhesive Mastics
R = Roofing Materials Pl = Pipe Lagging
Sampling (SAM): AG = Aggressive  NA = Non-Aggressive

Note: All Personal Samples Must Have Warker Name and Social Security Number.

Comments:

R LOC

L

oo/

. : 7
HTERZal. AL P

LCEN " A D2 E

PuST

)

LATEMPLATEVASBESTOSWASD, TMP



| ASBESTOS AIR SAMPLE DATA -

Versar Job No. jé@/ £25" Client__ Z/A4- :

Project Manager, AZ¥e) My2lz75 ..  Sample Location: (&m0 CO77
Date: Z//7/c0 Shift_ sy, Samples Collected by;—2%z/ms ctzsno
Collection Method; 422V 7920 / (7P 1282 7 Analyze for. sZmcs 7747;, >

Sample Media:. Y3/, Jim MICE 2:Cuum cHSeEl Temp =225 _ 'Rel. Humid s R

' . _SAMPLEDATA 3 .
Sampie No. A o7 Bltous 250 | dals T s 2777
{Pump No. THAC | Be ot | Bepgertc | Brpore
Time On N G eene | A ure RP™ < ¥ ag s
Time Off :
Totai Time (min.)
Flow Rate {L.PM)
Velume (liters)
Fibers/Fieids
Detection Limit
Results flee

Analyst
QC Recounts (ficc)

QC Analyst

SAMPLE LOCATION
' ABT,

{

Sanpie No,
PUBTHA| 73 e’ |
WS-ON Ao Bt - ~
P 08 79 Bt il |
Us L7778 30 /0

i
OINININIE
i})wwug
SIS =

1

A\

\

Height (HT) . :
Location (LOC): {=inside Work srea O = Quitside work area
Type (TYPY: G=GeneralArea P =Personal A=Ambiant B = Field Blank
_Phase (PH): S=Pre-Stat R=Removal E = Establish Containment C = Cleanup F=Finalair Y ~#Twrzy
Abatement (ABT): FP=Fireproofing CT = Ceiling Tlles FT = Floor Tiles  Bi = Boller’
TP = Transite Panel  AC = Acoustical Cailing Texture M = Adhesive Mastics '
R =Roofing Materials Pl = Pipe Lagging
Sampling (SAM): AG = Aggressive  NA = Non-Aggressive

Note: All Personal Samples Must Have Warker Name and Seclal Security Number,

Comments:

LATEMPLATEVMSBESTOSWASL. TMP



EMSL Analytical, Inc.
107 Haddon Ave,, Westmont, NJ oRton

Phone: 2809* "

L B N G TR - TN

Attn: Deryid Netoon Customer 1D: VERSSS
8350 verasts Center Customr PO;
PO Hox 1549 Racajved: 0B/02/00 10:54 AM
Bpringfield, VA 22151
Fax: 703-842-8800 Phone;  703-842-8885 EMSL Order: 040008547
Project:  EPA Vermiculie/8604.008 . EMSL Pm}e& o
' Anglysiz Date: &/3/2000

Asbastos Fiber Analysis by Transmission Electron Microscopy (TEM), Selacted Area
Electron Diffraction (SAED), and Energy Dispersive
X-Ray Microanalysis (EDX) - Performed by EPA Lavel iI Method.

Volume Asbagtos # Structuras } gm Conceptration
Semple fliters) Typety) Ashertoy  Now-Ash, {Sac) onm?) S Notes
028A B77  Nane Detected 0 .0.0083 <1839 <0.0083
040008597-0012 : ' b Y
GB0A 578  Nona Detestad ] 0.0083 <1B.3% <0.0003 |
£40008367-0013 »{7@4 AL LAl l‘;d'
031A 408 None Datected 1 0.0155 «16.39 <D.0155 '
840005597-0014 ) W.U;E/{ L
032A 407  None Datected 2 0.0155 <16.38 <0.0155 .
040009597-0015 ;:y._fwmfi‘;'
O33A 408  Overloaded ] l
BAGO0REIT-0016 e ot oA
034A %0 Nene Detected 12 0.0702 <1638 <0.0702
D4GOD8SA7-0017 ' . ' 'jx..;,-f'”\;!v;hxi:" )
QA 88 None Delected 3 0.0718 <1639 «0.0718 L
040008597-0018 ey
, i
Debhis Little
Analyst : Stephan Siaga!, C)H

o othar appraved signatory

iefpndBit on volume collected by rondaboratory pamsonnel. This Teport may het be
Produdt endorsement by NVLAP or ary sgency of the U.5,
limits and iab v and analyste’ nuaumcy and preciakn) is

Page 1|




EMSL Analytical, Inc.

107 Hastdon Ave., Westmong, NJ o809
Fax: {&UD) HEB-A060  Email:
RS R T Iz o e

w4 T oo,

Phone: (80g) B%H-4
R

e

Attr: David Nelson
Versar inc.

6850 Versar Certer

RPQ Bax 1549

Springfleld, VA 22181

Fax: 703-842-6809
Project:

Fiber Analysis of Air Samples via NIOSH 7400, Revision 3, Isgue 2, 8/15/94

EPA Vermirulite/4801.006

Phone: 703-842.688g

Customer ID:
Customer PO:
Receaivad;

EMSL Order:
EMSL Praject ID:
Analysis Date:

VER598

D6/D2/00 10:54 AM

040008587

6/2/2000

Lop Fibers/  Fibery/

Sample Location Sample Date Volume Fibsys Fieldy (idee) Lo < Nowws
D20A 67172000 67892 <55 100 0.004 <7.0 <0,004
400085070001 iAo Kxnrd o M i iny
1304 6/1/2000 G7554 <55 100 0.004 <70 <0.004 ¢ ! -
(400085570002 5 i i
BIA 8172000 40801 9.0 100 0.007 11,48 0.011 ¢ o
B40008567-0003 . A
082A 12000 40718 110 1m0 0.007 14,01 0.013
0400086870004 . J35 0 e
033A B/1/2000 Q'iurloaldedl, N
040008597-0005 ke Ut d”
034A 8/1/2000 Overioxdod
048008587-0008 B i-i')ﬁ.‘i‘: Leawf
(1354 61112000 §7.87 240 100 0.031 3057 (\ 0.134 /
040008597.0007 - DR
036A, 6/1/2000 0.08 <55 10 <7.0 Fiaid Biank ; |
D40009557-0008 j:x,e;L;Ju
037A 6/1/2000 000 <55 10D <7.0 Flaid Blank

R F N .
040000597-0008 .}Qlf, LA
o38A 8/1/2000 000 <55 100 7.0 Fleld 8lank
0460085970010 L0

O LA
039A 8/1/2000 0.00 <55 100 <70 Fieid Blank R
C40BUB5E7-0011 b&i«u i
Dava Staphope
Analyst Stephan Slegel, CIH

o other approvad signatory

Limit of detortion I8 7 fiberg/mm®. The Iaboratory f8 nok rex|

pansitle fo! data reported In fibealoe, whith |s dependent on voltrme ool
tekitys anly to the samplo raporbad abovs, Thix TEROR MRY 104 bee trproduesd, vezept n full, without witter approval by EMEL,
Anaiyeis parformed by EMSL Westviont (NY Sratz ELAF #10872)

¥ by nerabiraiory

. This repart i

PG

1of2
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Wersar.. .
ASBESTOS AIR SAMPLE DATA

Versar Job No. _ 46V 105~ | Client: £A4 A .

Project Managen% " Sample Location: CL FARALETEY FI LD

Abatement (ABT):  FP= Fireproofing  CT = Cailing Tllas  FT = Floor Tites 8t = Boller _
TP = Transite Panegl  AC = Acoustical Ceiling Textura M = Adhesive Mantics
R = Roofing Materials Pl = Pipe Lagging

Sampling (SAMY; AG = Aggressiva NA = Narn-Aggressive

Note: All Personal Samples Must Have Worker Name and Sacial Security Nurobar.

o

. Datezb (/. 120 Shift Samples Collested by- L)
Collection Method:; 2 Analyze for@ i - '
' ed -, s [ ) =4 -‘: _
éampeM ia; iuwg%ﬁﬁm c% T‘fg%%ﬁil Humnd._,?‘fg. -
L , SAMPLE DATA -
Sample No. 4l A A U A YETH o
Pump No. (ool | 72 | fett | 4579 | 4ot 5 2wl
Time On 4287 /35 WAF LS 3Y L iz | Al
Time Off L8Y | ssest | terd | desy 1t G | Lo AP
Total Time (min.) 73 A V74 vl 2Y | Y
Flow Rate (LPM) Z. 270 _[9.5¢ en3 |z | oas 2. O
Volume (liters) 2. T2 | GISHY | Yo5.0) | %717 | b b | gamiy
Flbera/Fields ‘
Detection Limit
Results fice
Analyst
QC Recounts (fice)
QC Analyst
SAMPLE LOCATION
Bampia Ne, HT fL0c | TYR | PH | aBT | sam
- opa M | ez ity | 5014 |5~ [
R : clo A I1s]- [
% 2 WW BT 0 | 0 | A [y | — el
M5By | Al solo 4 4] - lun
M}',ﬁg,ﬂ . — DM LI Nl] TR wrpid ATt T 5@ oA )& — LA
 BHs-oHA %ﬁé cxz@g A O L350l YT G | P M| — et
N l) o . t 4
Height (MT)
L ogatlon (LOC): §= Inside Work area: O = Qutsids wark area
Type (TYP): G =General Area P = Personal A =Ambient B = Faid Blank o .
Phase (PH): § =Pre-Start R = Removal  E = Establish Containment  C = Gleanup F =Final alr. M=01 K0

Comments:-—wf&ﬁ Zppea MIKZA G = MM

» : /) - :"'
LS TEMPLATEWSAESTOSMASD TP W Q / 3 / O
. / .. ’ .



Note: All Personal Samples Must Have Woaorker Name and Social Security Numbuar,

Werzar-...
' ASBESTOS AIR SAMPLE DATA
Versar Job No. 4/@/ 22 Client,: A4 o
‘Project Manager Wi)’ . Sample Location: /02 g REZ A 3014
Date: & // |40 Shify Samples Collected by: 728 s s oe) fki < 1]
Callection Methn? %{ggz S e ks I Anajyze form/’éﬁ@m
Sampte Media: - A/ Y) s osoum  cngecgsr Temp:__%¢* /Rel. Humid; 0%
. WIAY WE § gy ' '
- SAMPLE DATA
[Sample No. WA A LA S 37 M 5057 7 BT T
Pump No. (oZ e | g | e W2 il
Time On XS - gt "’?ﬂ(m Fevwer 17 - Fivws
Time Off Ll 1
Total Time (min.) 4
Flow Rate (LPM) S T8
Volume (iiters) LF GE
Fibers/Flelds
Detection Limit
Resuite flcc
Analyst
QC Recounts (fec)
QC Analyst
SAMPLE LOCATION
B No. ‘ WY Jwerve | omw | asr | sam
M 'ﬁ'ﬂpﬁ’éé’l an . .qﬁé %;’ o )0 e — [ sg
Auso%-A | Bzl 2 0 R Ml B
010 | oLt =I5 (|- i~
COigA | TBLMIC it I 0 P00 Rl
VB | BreraC ~ o lea | — | =
Haight (HT)
Location (LOC): | = Inside Wark area O = Outside work area
Typa (TYP): G=General Area P = Pemmpral A = Ambient B = Flgld Blank L
Fhage (PH): S=Pre-Stat R =Removal &= Establish Containmant ¢ = =Clsanup F= F Fieid .adr » nm/q
Abatenment (ABT): FP = Firaproofing CT == lemg Ties FT=FloorThes Bi= Boller
TP = Transite Pans| = Acoustical Celling Textyrs M = Adheszive Mastics
R = Roofing Materiais P’l = Pipe | agging
Sarmpiing {SAM): AG = Aggraessive NA = Non-Aggressive

Comments:
¢ LT

L inres__copsmre ﬁfmfg’ MG 0 Zaes T

LA\TEMPLATEWSRESTOS\AASD, THP






